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Description 

Field of the Invention 

5 [0001] This invention relates to novel 1 H-indole-3-acetic acid hydrazides useful for inhibiting sPLA 2 mediated release 
of arachidonic acid for conditions such as septic shock. 

Background of the Invention 

w [0002] Ihe structure and physical properties of human non-pancreatic secretory phospholipase A 2 (hereinafter 
called, "sPU^I has been thoroughly described in two articles, namely, "Cloning and Recombinant Expression of Fhos- 
pholipase A 2 Present in Rheumatoid Arthritic Synovial Flu id" by Seilhamer, Jeffrey J.; Pruzanski, Waldemar; Vadas 
Peter; Plant, Shelley; Miller, Judy A.; Kloss, Jean; and Johnson, Lorin K.; The Journal of Biological Chemistry. Vol. 264, 
No. 10, Issue of April 5, pp. 5335-5338, 1989; and "Structure and Properties of a Human Non-pancreatic Phospholi- 

15 pase Ag* by Kramer, Ruth M.; Hession, Catherine; Johansen, Berit; Hayes, Gretchen; McGray, Paula; Chow, E. 
Pingchang; Tizard, Richard; and Pepinsky, R. Blake; The Journal of Biological Chemistry. Vol. 264, No. 10, Issue of 
April 5, pp. 5768-5775, 1990. 

[0003] It is believed that sPLA 2 is a rate limiting enzyme in the arachidonic acid cascade which hydrolyzes membrane 
phospholipids. Thus, it is important to develop compounds which inhibit sPLA 2 mediated release of fatty acids (e.g., 
20 arachidonic acid). Such compounds would be of value in general treatment of conditions induced and/or maintained by 
overproduction of SPLA^ such as septic shock, adult respiratory distress syndrome, pancreatitis, trauma, bronchial 
asthma, allergic rhinitis, rheumatoid arthritis, and etc. 

[0004] lndolyl-3 substituted compounds having glyoxylamide functionality are described in U.S. Patent 2,825.734. 
This patent related to a process for converting glyoxyamides to 3-(2-amino-1-hydroxyethyl )indoles. 
25 [0005] U.S. Patent No. 3,271 ,41 6 describes indolyl aliphatic acids as sun screening agents and intermediates. These 
acids may be -NH 2 substituted (see, definition of M in claim 1) and require 5- or 6- psition substitution with nitrogen or 
sulfur functional groups. 

[0006] U.S. Patent No. 2,890,223 and the article The Synthesis of Tryptamines Related to Serotaonin", by Elliott 
Shaw, J. Am. Chem. Soc, Vol. 77, 1955, (pp. 4319-4324 describe several amide derivatives of 3-indoleacetic acids. 
30 These compounds are used in the preparation of 5-lower alkoxy tryptamines and are stated to have utility for influencing 
serotonin related functions in the brain. 

[0007] Selected indole type compounds have been described in the literature for the treatment of arthritic disorders. 
Thus, U.S. Patents No. 3,196.162; 3,242,162; 3,242,163; and 3,242,193 (see, Col. 3, lines 55-60, Example 56) describe 
indolyl aliphatic acids together with their related salts, esters, and amides . These compounds are closely related to 
35 compounds like indomethacin, have a substituted benzyl group at the 1 position and likely achieve their beneficial acton 
being cyclooxygenase inhibitors. 

[0008] The article, "Recherches en serie indolique. VI sur tryptamines substituees", by Marc Julia, Jean Igolen and 
Hanne Igolen, Bull. Soc. Chim. France, 1962, pp. 1060-1068, describes certain indole-3-acetic acid hydrazides and 
their conversion to tryptamine derivatives. sPLA2 inhibitors are disclosed in WO-A-8806885. 
40 [0009] It is desirable to develop new compounds and treatments for sPLA 2 induced diseases. 

Summary of the Invention 

[0010] This invention is a novel use of the class of compounds known as 1 H-indole-3-acetic acid hydrazide to inhibit 
45 human sPL^ mediated release of arachidonic acid. 

[001 1 ] This invention is also novel classes of 1 H-indole-3-acetic acid hydrazide having potent and selective effective- 
ness as inhibitors of human sPLA 2 . 

[0012] This invention is also pharmaceutical compositions containing the 1 H-indole-3-acetic acid hydrazide of the 
invention. 

so [0013] This invention is also a method of preventing and treating septic shock using the 1 H-indole-3-acetic acid 
hydrazides of the invention. 

Detailed Description of the Invention 

55 [0014] The compounds of the invention having utility for inhibiting sPLA 2 mediated release of arachidonic acid are 
selected from "1 H-indole-3-hydrazides" having the general formula (A); 
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25 

and the unsubstituted positions on the indolyl nucleus are satisfied as defined in the present claim 1 . 
[001 5] Certain 1 H-indole-3-acetic acid hydrazides of the invention are preferred embodiments of formula (A) and for 
these compounds certain defining terms are used herein. In particular, the term, "alky!" by itself or as part of another 
substituent means, unless otherwise defined, a straight or branched chain monovalent hydrocarbon radical such as 

30 methyl, ethyl, n-propyl, isopropyl, n-butyl, tertiary butyl, isobutyl, sec-butyl, n-pentyl, and n-hexyl. The term, "alkenyi" 
employed alone or in combination with other terms means a straight chain or branched monovalent hydrocarbon group 
having the stated number range of carbon atoms, and typified by groups such as vinyl, propenyl, crotonyl, isopentenyl, 
and various butenyl isomers. The term, "halo" means f luoro, chloro, bromo, or iodo. The term, "substituted or unsubsti- 
tuted 5 to 10 membered heterocyclic ring", refers to compounds having nuclei such as pyrrole, furan, thiophene, pyrl- 

35 dine, piperidine, azepine, indole, quinoline, imidazole, oxazole, thiazole, pyrazine, and pyrimidine. The term, 
"carbocyclic ring" means an organic nucleus whose ring forming atoms are solely carbon atoms, for example, a nucleus 
derived from benzene, naphthalene, cyclopentene, cyclohexane, or bicycloheptadiene. The term, "acidic group" means 
an organic group which when attached to an indole nucleus thru suitable connecting atoms (e.g., an alkylidene chain) 
acts as a proton donor capable of hydrogen bonding. Illustrative "acidic groups" include the following substituents: 

40 -5-tetrazoIyl, 
-S0 3 H, 



45 



50 



55 



3 



EP0 620 214B1 




25 



30 



35 



40 



45 



50 



55 



EP 0 620 214 B1 




where R 8 g is alkyl. 

[001 6] 1 H-indole-3-acetic add hydrazide useful in the practice of this invention are those substituted at the 2 position 
by groups other than hydrogen and represented by such compounds as represented by the formula (I), and pharma- 
ceutically acceptable salts thereof; 
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X 




wherein; 

X is oxygen or sulfur; 

is selected from groups (i), (ii) and (iii) where; 

(i) is C 4 -C 2 o alkyl, C 4 -C 2 o alkenyl, C4-C20 alkynyt, C 4 -C2o haloalkyl. C 4 -C 12 cycloalkyl, or 

(ii) is aryl or aryl substituted by halo, -CN, -CHO, -OH, -SH, C r C 10 alkylthio, C r C 10 alkoxy, C r C 10 alkyl, car- 
boxyl, amino, or hydroxyamino; (iii) is 




where y is from 1 to 8, R 74 is, independently, hydrogen or C V C^ 0 alkyl, and R 75 is aryl or aryl substituted by 
halo, -CN, -CHO, -OH, nitro, phenyl, -SH, C r C 10 alkylthio, C r C 10 alkoxy, Cj-Ojo alkyl, amino, hydroxyamino 
or a substituted or unsubstituted 5 to 8 membered heterocyclic ring; 

R 2 is halo, C1-C3 alkyl, ethenyl, 

C r C 2 alkylthio, C r C 2 alkoxy, -CHO, -CN; 

each R 3 is independently hydrogen, C r C 3 alkyl, or halo; 

R 4 , R5, R6. and R7 are each independently hydrogen, C r C 10 alkyl, C r C 10 alkenyl, C r C 10 alkynyl, C3-C 8 
cycloalkyl. ary'. aralkyl, or any two adjacent hydrocarbyl groups in the set R 4 , R 5 , R 6 , and R 7 combined with the ring 
carbon atoms to which they are attached to form a 5 or 6 membered substituted or unsubstituted carbocyclic ring; 
or C1-C10 haloaikyl, C V C^ 0 alkoxy, C-j-C 10 haloalkoxy, C 4 -C 8 cycloalkoxy, phenoxy, halo, hydroxy, carboxyl, -SH, - 
CN, -S(C r C 10 alkyl), arylthio, thioacetal, -C(O)O(C r C 10 alkyl), hydrazino, hydrazido, -NH 2 , -N0 2 , -NR^Rgg, and 
-C(0)NR 82 Rq3, where, R 82 and R^ are independently hydrogen, C-j-C 10 alkyl, C r C 10 hydroxyalkyl, or taken 
together with N, R 82 and R^ form a 5 to 8 membered heterocyclic ring; or a group having the formula; 
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10 

where, 

each R 76 is independently selected from hydrogen, C-|-C 10 alkyl, hydroxy, or both R 76 taken together are =0; 
p is 1 to 8, 

75 Z is a bond, -0-, -N(C r C 10 alkyl)-, -NH, or -S-; 
and 

Q is -CONtFteRss), -5-tetrazolyl. -S0 3 H, 
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where Rs6 is independently selected from hydrogen, a metal, or C V C^ 0 alkyl; and n is 1 to 8. 

[0017] Most preferred are those acetic acid hydrazides represented by the formula (V), and pharmaceutical^ accept 
able salts thereof; 
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X 




wherein; 

X is oxygen; 
R 51 is 

I 

C R 8 7 



where, 

Rg4 is hydrogen or C r C 10 alkyl, and R 87 is aryl or aryl substituted by halo, -CN, -CHO, -OH, nitro, phenyl, -SH, C v 

C 10 alkylthio, C-j-Cio alkyl, C-|-C 10 alkoxyl, carboxyl, amino, hydroxyamino or a substituted or unsubstituted 5 to 8 

membered heterocyclic ring; 

R 52 is halo, methylthio, or C r C3 alkyl; 

each R53 is hydrogen or halo; 

R54, R^, Rsg, and R57 are each independently hydrogen, Cj-Cjo alkyl, C^C^ alkenyl, CyC 10 alkynyl, C 3 -C 8 
cycloalkyl, aryl, aralkyl, or any two adjacent hydrocarbyl groups in the set R54, R55, R56, and R57 combined with the 
ring carbon atoms to which they are attached to form a 5 or 6 membered substituted or unsubstituted carbocyclic 
ring; or C^C-io haloalkyl, C^-C-jq aJkoxy, CyC^ haloalkoxy, C4-C 8 cycloalkoxy, phenoxy, halo, hydroxy, carboxyl, - 
SH, -CN, -S(C r C 10 alkyl), arylthio, thioacetal, -C(O)O(C r C 10 alkyl), hydrazine hydrazido, -NH 2 , -N0 2 , -NR^R^, 
and -C(0)NR 82 R33, where, R^ and R^ are independently hydrogen, C^C^ alkyl, C^C^ hydroxyalkyl, or taken 
together with N, R 82 and R^ form a 5 to 8 membered heterocyclic ring; or a group having the formula; 




where, 
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each R 76 is independently selected from hydrogen, CyC^ Q alkyl, hydroxy, or both R 76 taken 
p is 1 to 8, 

Z is a bond, -0-. -N(C r C 10 alkyl)-, -NH, or -S-; 
and 

Q is -CONfRsgRsa). -5-tetrazolyl, -S0 3 H, 

O 

t 

P ORe6 



. ORs6 

o 

t 

O P OR 86 



OR 8 s 




where R^ is, independently, hydrogen, a metal, or C,-C 10 alkyl; and n is 1 to 8. 

[0018] Illustrative of the novel compounds having utility in this invention are the following: 

5-cyclopentoxy-2-ethyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide, 
2-ethyl-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide, 
2-ethyl-5-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide, 
5-methoxy-2-methy I- 1 -(phenylmethyl)- 1 H-indole-3-acetic acid hydrazide, 
1-[(3-chlorophenyl)methyl]-5-methoxy-2-methyl-1 H-indole-3-acetic acid hydrazide, 
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2^hloro-5-methoxy-1-(phenylmethyl)-1H-indo!e-3-acetic acid hydrazide, 

2-bromo-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide, 
5-methoxy-2-(methylthio)-1 -(phenylmethyl)-l H-indole-3-acetic acid hydrazide, 
5-chloro-2-methyl-1 -(phenylmethyl)-l H-indole-3-acetic acid hydrazide, 
5 5-carboxy-1 -[(3-chlorophenyl)methyl]-2-methyl-1 H-indole-3-acetic acid hydrazide, 
and mixtures thereof. 

[0019] The salts of the above 1 H-indole-3-acetic acid hydrazide compounds of formulae I. II, III, V, or those named 
are an additional aspect of the invention. Many of the salts (prepared from a corresponding indole acid or ester func- 
10 tional parent compound) are more water soluble and physiologically suitable than the parent compound. Examples of 
salts within the purview of this invention are alkali salts such as sodium, potassium and calcium as well as organic 
amines derived from glucosamine, morpholine, choline or diethylamine. 

Synthesis Methods 

75 

[0020] The synthesis of the 1 H-indole-3-acetic acid hydrazides of structure (I) can be accomplished by known meth- 
ods. Procedures useful for the syntheses of the compounds of this invention are outlined in the following reaction 
schemes: 

In the first scheme, the 1 H-indole-3-acetic acid esters, II, can be readily 

20 

Scheme 1 




ii in 



40 




NHNHj 



I 

45 

alkylated by an alkyl halide or arylalkyl halide in a solvent such as N,N-dimethylformamide(DMF) in the presence of a 
base(meth a) to give the intermediate 1-alky!-lH-indole-3-acetic acid esters, III. Bases such as potassium t-butoxide 
and sodium hydride were particularity useful. It is advantageous to react the indole, II, with the base to first form the salt 
so • of II and then add the alkylating agent. Most alkylations can be carried out at room temperature. Treatment of the 1- 
alkyl-1H-indole-3-acetic acid esters, III. with hydrazine or hydrazine hydrate in ethanol(meth b) gives the desired 1- 
alkyl-1H-indole-3-acetic acid hydrazides, I. This condensation to form I is usually carried out at the reflux temperature 
of the solvent for a period of 1 to 24 hours. 

[0021] The intermediate 1 H-indole-3-acetic acid esters, ll,can be obtained from several synthetic routes as illustrated 
55 in Scheme 2. The 1H-indole-3-acetic acids, IV, are readily esterified in an alcohol such as methanol in the 
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Scheme 2 . 




I 

VII H 

35 

presence of a strong acid(meth c), such as sulfuric acid to give II. Substituted phenylhydrazines, V, can be reacted with 
levulinic acid derivatives.VI, by the well known Fisher-indole synthesis(meth d) to give 
[0022] ref. R. B. Carlin and E. E. Fisher, J. Am. Chem. Soc., 1948. 70 , 3421 . 
40 directly the indole, II. Ethanol as solvent at reflux temperature and hydrogen chloride as the acid catalyst were generally 
used. Indoles that are unsubstituted at the 3-position, VII, can be alkylated by first forming the Zinc salts of VII and treat- 
ing these salts with alkyl 2-bromoalkanoate 

[0023] ref. Yoshihiko Ito, Hideaki Sato, Masahiro Murakami, J. Org. Chem., 1991. 56, 4864-4867. 
(meth e) to give II. The Zinc salts of VII can be prepared by reacting the indoles VII first with n -butyl lithium using tet- 
45 rahydrofuran as solvent and then with zinc chloride in ether. The solvent for this reaction is usually changed to toluene 
by removing the ether and THF solvent at reduced pressure and adding toluene. 

Many of the intermediate indoles, VII, are commercially available. For additional substituted derivatives of VII, the reac- 
tions in Scheme 3 were 

[0024] ref. Robin D. Clark, Joseph M. Muchowski, Lawrence E. Fisher Lee A. Flippin, David B. Repke, Michel Sou- 
so chet, Synthesis, 1991. 871 -878. 



55 
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Scheme 3 . 




XI VII 



employed. Orthonitrotoluene derivatives, VIII, are catalytically reduced using palladium-on-carbon as catalyst to give 
the ortho-methylanilines, IX, which are treated with di-terf-butyi dicarbonate in THF at reflux temperature(meth g) to 
give the N-tert-birtoxycarbonylanilines, X. The dianion of X is formed in THF by treatment with two equivalents of sec- 
butyl lithium and reacted with one equivalent of an N-methoxy-N-methylalkanoic acid amide to give(meth h) the aryl 
ketone, XI. These ketones on treatment with trif luoroacetic acid(meth i) are both cyclized and deprotected on the nitro- 
gen to give the indoles, VII. 

[0025] Indoles of type VII that are substituted at the 5-position with nitro, are 

[0026] ref. Wayland E. Noland, Lowell R. Smith, and Donald C. Johnson, J. Med. Chem., 1963. 28, 2262-2266. 
obtained by adding sodium nitrate to the appropriate indole previously dissolved in sulfuric acid(meth j). 




Derivatives where R 4 is 1-(hydroxyphenyl)methyl-, are obtained by hydrogenolyses of the corresponding 1 -(benzyloxy- 
phenyl)methyl derivatives(meth k). Derivatives where R 4 is 1 -(aminophenyl)methyl- 
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are readily obtained from the corresponding nitro compounds(meth 1). 

To synthesize compounds where the R<\ substituent is hydroxy, the methoxy substituted indole-3-acetic acid, XI ((readily 
obtained by hydrolyses of III), is demethylated by reaction with BBr 3 (meth m) to give XIII, which is 

[0027] ret Tsung-Ying Shen and Charles A. Winter, Adv. Drug Res.. 1977. 12, 176. 

esterif led by method c to give XIV. Hydroxy derivatives XIV can be alkylated by treatment with an arylalkylhalide in the 
presence of potassium carbonate(meth n) to give intermediate esters III where R 1 
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Scheme 4 . 




R4 



is arylmethoxy. The methoxy substituted 1 H-indole-3-acetic acid hydrazides can be demethylated directly to the 
hydroxy substituted 1H-indole-3 -acetic acid hydrazides using the BBr 3 conditions (meth 0). These may be alkylated 
directly with a bromoalkanoic acid ester (meth w) using sodium hydride as a base and DMSO as solvent to give the 
ester acid hydrazide. The ester acid hydrazide was hydrolized by method M to the carboxy acid acid hydrazide. 
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Compounds of structure I and III where R-j is phenyl, are made by phenylation 

[0028] ref. N. Miyura, T. Eshiyama, H. Sasaki, M. Ishikawa, M. Satoh and A. Suzuki, J. A. Chem. Soc., 1989. 111, 
3124. 

of the intermediates where is Br (meth p). This phenylation can be carried 



w 
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20 




out on the appropriate bromo ester or bromo hydrazide. 

The intermediate 1 H-indole-3-acetic acid esters, III, where R 3 is chloro were made by reacting the 1 H-indole-3-acetic 
acid ester, III, where R 3 is a 
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hydrogen atom with N-chlorosucdnimide (meth q). In a similar fashion, treatment with N-bromosuccinimide(meth r) or 
methanesulfenyl chloride(meth s) gave the 2-bromo- and 2-methyithio- indoles, respectively. The 2-methyl thio- indole 
could be oxidized with m-chloroperbenzoic acid to give the 2-methlysulfinyl- indole(meth t). 
The intermediate 1H-indoIe-3-acetic acid ester, III, where R 1 is carboxy 
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10 



15 




is obtained by selectively esterifying the dicarboxylic acid derivative (synthesized by hydrolysis of the di ester by meth 
u) to give the 1 H-indole-3-acetic acid mono ester derivative. 

25 [0029] Described below are examples of the present invention which are provided only for illustrative purposes. They 
are not intended to limit the scope of the present invention in any way as numerous embodiments within the scope of 
the claims will be apparent to those of ordinary skill in the art. 

EXAMPLES 

30 

Example 1 

Preparation of 5-Ethoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. 
35 [0030] 

A. 4-Ethoxy-2-methyl-1 -nitrobenzene. 

A solution of 15.3 g (0.1 mol) of 3-methyt-4-nitrophenol. 23.4g (0.15 mol) of iodoethane and 27.6 g (0.2 mol) of 
K 2 C0 3 in 250 mL of methyl ethyl ketone was heated to maintain reflux for 1 6 hours. After cooling the reaction mix- 
40 ture was poured into water and extracted with EtOAc. The EtOAc solution was washed with water, 1 N NaOH, water, 
and dried over Na 2 S0 4 . After removing the solvent at reduced pressure, there was obtained 16.8g (93% yield) of 
4-ethoxy-2-methyl-1 -nitrobenzene, melting at41-43°C. 

Analyses: Calc'd for CgH^NOa: C, 59.66; H, 6.12; N, 7.73. Found: C, 59.58; H, 6.28; N, 7.79. 

B. 4-Ethoxy-2-methylaniline. 4-Ethoxy-2-methyl-1-nitrobenzene(16.5g, 0.091 mol) was hydrogenated at a pressure 
45 of 60 psi (421 Sg/cm 2 ) of hydrogen in 1 35 mL of ethanol using 1 .6g of Pd/C as catalyst for 4 hours. The catalyst was 

filtered and the product distilled at 54-5°C/0.08mmHg to give 10.62g (78% yield) of 4-ethoxy-2-methylaniline. 
Analyses: Calc'd for C 9 H 13 NO: C, 71.49; H, 8.67; N, 9.26. Found: C, 72.07; H, 8.95; N, 10.42. 

C. N-ferf-Butoxycarbonyl-4-ethoxy-2-methylaniline. 

A solution of 4-ethoxy-2-methytaniline (10.5g, 0.0695 mol) and 15.5g (0.071 mol) of di-terf-butyl dicarbonate in 200 
so mL of tetrahydrof uran was heated slowly to reflux and reflux maintained for 2 hours. After cooling, the reaction mix- 
ture was concentrated at reduced pressure and the residue dissolved the EtOAc. The EtOAc solution was washed 
with 1N citric acid solution, dried over Na 2 S0 4 , and concentrated at reduced pressure. Crystallization of the residue 
from hexane gave 10.26g (59% yield) of N-terf-butoxycarbonyl-4-ethoxy-2-methylaniline melting at 55-56°C. 
Analyses: Calc'd for C 14 H 21 N0 3 : C, 66.91 ; H, 8.42; N, 5.57. Found: C, 66.69; H, 8.23; N, 5.52. 
55 D. 5-Ethoxy-2-methyl-1 H-indole. A solution of 1.3M sec-butyl Irthium/cyclohexane (105.7 mL, 0.137 mol) was 
added slowly to 17.25g (0.0687 mol) of N-ferf-butoxycarbonyl-4-ethbxy-2-methylaniIine in 250 mL of THF while 
keeping the temperature below -40°C with a dry ice-ethanol bath. After 0.25 hours 7.21g (0.07 mol) of N-methoxy- 
N-methylacetamide in an equal volume of THF was added dropwise. The reaction mixture was stirred 1 hour, the 
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cooling bath removed and stirred an additional 1 hour. It was then poured into a mixture of 500 mL of ether and 500 
mL of 1 N HCI. The organic layer was separated, washed with water and dried over Na 2 S0 4 . After removing the sol- 
vent there remained 17.7g of crude 1-(2-ferf-butoxycarbonylamino-5-ethoxyphenyl)-2-propanone. This material 
and 25 g of trif luoroacetic acid in 400 mL of CH 2 CI 2 was stirred at room temperature for 1 6 hours. The mixture was 
5 washed twice with water, a saturated Na 2 C0 3 solution and dried over Na 2 S0 4 . After removing the solvent, the 
product was chromatographed on silica eluting with toluene to give 4.95g (41%yield) of 5-ethoxy-2-methyl-1H- 
indole melting at 76-77°C. 

Analyses: Calc'd for C^H^NO: C, 75.40; H, 7.48; N, 7.99. Found: C, 77.07; H, 7.83; N, 8.09. 

E. 5-Ethoxy-2-methyl-1H-indole-3-acetic acid methyl ester. To a cooled solution of 4.85g (0.0277 mol) of 5-ethoxy- 
io 2-methy!-1 H-indole in 40 mL of THF was added 1 7.3 mL (0.0277 mol) of a 1 .6M solution of n-butyl lithum in hexane 

keeping the temperature below 10°C with an ice-ethanol bath. After 0.25 hours, 27.7 ml (0.0277 mol) of a 1 M solu- 
tion of ZnCI 2 in ether was added. The cooling bath was removed and the mixture stirred for 2 hours, concentrated 
at reduced pressure to a wax which was dissolved in 40 mL of toluene. To this solution was added 2.62 mL (0.0277 
mol) of methyl 2-bromoacetate, the mixture was stirred 24 hours and poured into 100 mL of 1 N HCI and 100 mL of 
15 EtOAc. The organic layer was washed twice with water, dried (Na 2 S04), and concentrated at reduced pressure. 
The residue was chromatographed on silica and eluted with 5% EtOAc/toluene to give 5.0g (73%) of 5-ethoxyT2- 
methyl-1 H-indole-3-acetic acid methyl ester as an oil. 

Analyses: Calc'd for C 14 H 17 N0 3 : C, 68.00; H, 6.93; N, 5.66. Found: C, 68.04; H, 7.07; N, 5.77. 

F. 5-Ethoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid methyl ester. A suspension of 80 mg (2 mmol) of 
20 60% NaH/mineral oil was washed with hexane and placed in 8 mL of DMF. With ice-bath cooling, 494 mg (2 mmol) 

of 5-ethoxy-2-methyl-1 H-indole-3-acetic acid methyl ester was added and stirred 1 hour, then 0.24 mL of benzyl 
bromide was added, and stirring maintained for 1 .5 hour. The mixture was diluted with water, extracted with EtOAc, 
the EtOAc solution washed with water/NaCI, and dried (MgS0 4 ). The solution was concentrated at reduced pres- 
sure, and the product chromatographed on silica, eluting with 25%EtOAc/hexane to give 372 mg (55% yield) of 5- 
25 ethoxy-2-methyl-1 -(phenylmethyl)-l H-indole-3-acetic acid methyl ester, which solidified on standing, melting point, 
82-85°C. 

Analyses: Calc'd for C 21 H 23 N0 3 >C, 74.75; H, 6.87; N, 4.15. Found: C, 75.60; H, 7.04; N, 4.03. 

G. 5-Ethoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. A solution of 323 mg (0.95 mmol) of 5- 
ethoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid methyl ester and 1.5 mL of 98% hydrazine in 5 mL of 

30 ethanol was heated to maintain reflux for 16 hours. The mixture was cooled, diluted with water and extracted with 
EtOAc. The EtOAc solution was washed with water/NaCI, dried(MgS0 4 ), and concentrated at reduced pressure. 
The residue was crystallized from MeOH to give 77 mg (23% yield) of 5-ethoxy-2-methyl-1-(phenylmethyt)-1H- 
indole-3-acetic ackj hydrazide, melting point, 145-148°C. 

Analyses: Calc'd for C 20 H 23 N 3 O 2 : C, 71 .19; H, 6.87; N, 12.45. Found: C. 71 .49; H, 6.94; N, 12.38. 

35 

Example 2 

Preparation of 5-Cyclopentoxy-2-ethyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. 
40 [0031] 

A. 4-CyclopentGxy-2-methyl-1 -nitrobenzene. Using the method described in Example 1, Part A, 15.3 g (0.1 mol) of 
3 -methyl -4-nitrophenol, was reacted with 16.1 mL (0.15 mol) of bromocyclopentane and 27.6 g (0.2 mol) of K 2 C0 3 
to give 1 7.5g (79% yield) of 4-cyclopentoxy-2-methyl-1 -nitrobenzene as an oil. 
45 B. 4-Cyclopentoxy-2-methylaniline. 4-Cyclopentoxy-2-methyl-1 -nitrobenzene (17.5g, 0.0792 mol) was hydrogen- 
ated by the method in Example 1 , Part B to give 1 0.3 g (68% yield) of 4-cyclopentoxy-2-methylaniline that boiled at 
100-110°C/0.07mmHg. 

Analyses: Calc'd for C 12 H 17 NO: C, 75.35; H, 8.96; N, 7.32. Found: C, 75.50; H, 9.10; N, 7.57. 

C. N-terf-Butoxycarbonyl-4-cyclopentoxy-2-methylaniline. By the procedure in Example 1, Part C, 10.3 g (0.54 
so mole) of 4-cyclopentoxy-2-methylaniline was reacted with 12.24 g (0.056 mol) of di-terf-butyl dicarbonate to give 

6.3 g (40% yield) of N-terf-butoxycarbonyl-4-cyclopentoxy-2-methylaniline melting at 75-77°C, after crystallizing 
from toluene/hexane. 

Analyses: Calc'd for C 17 H 25 N0 3 : C, 70.07; H, 8.65; N, 4.81. Found: C, 69.79; H, 8.67; N, 4.60. 

D. 1-[2-(ferf-Butoxycarbonylamino)-5-cycloperrtoxyphenyl]-2-butanone. A solution of 1.3M sec-butyl lith- 
55 ium/cyclohexane (33.3 mL, 0.0433 mol) was added slowly to 6.3g (0.0216 mol) of N-terf-butoxycarbonyl-4- 

cyclopentoxy-2-methylaniline in 80 mL of THF while keeping the temperature below -40°C with a dry ice-ethanol 
bath. The bath was removed and the temperature allowed to rise to -20°C and then the bath was replaced. After 
the temperature had cooled to -60°C, 2.57g (0.022 mol) of N-methoxy-N-methylpropanamide in an equal volulme 
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of THF was added dropwise. The reaction mixture was stirred 1 hour, the cooling bath removed and stirred an addi- 
tional 1 hour. It was then poured into a mixture of 200 mt_ of, ether and 200 ml_ of 1 N HCI. The organic layer was 
separated, washed with water and dried over Na 2 S0 4 . After removing the solvent the residue was crystallized from 
hexane to give 3.58g (48% yield) of 1(2*(te/t-butoxycarbonylamino)-5-cyclopentoxyphenyl]-2-butanone, melting at 
5 71 -73°C. 

Analyses: Calc'd for C20H29NO4: C. 69.14; H, 8.41; N, 4.03. Found: C, 69.17; H, 8.42; N, 4.14. 

E. 5-Cyclopentcxy-2-ethyl-1 H-indole. 1-[2-{terf-Butoxycarbonylamino-5-cydopentoxyphenyl)]-2-butanone (6.45 g, 
0.0186 mol) in 120 mL of CH 2 CI 2 and 20 mL of trifluoroacetic acid was stirred for 20 hours, washed with water, 
NaHC0 3 solution and the product chromatographed on silica (eluted with 5% EtOAc/toluene) to give 2.35g (50% 

10 yield) of 5-cyclopentaxy-2-ethyl-1 H-indole as an oil. 

Analyses: Calc'd for C 15 H 19 NO: C, 78.56; H, 8.35; N, 6.11. Found: C, 78.84 H, 8.41; N, 6.19. 

F. 5-Cyclopentoxy-2-ethyl-1H-indole-3-acetic acid methyl ester. As in Example 1, Part E, 2.33g (0.0102 mol) of 5- 
cyclopentoxy-2-ethyi-1 H-indole was treated with 6.4 mL (0.01 02 mol) of a 1 .6M solution of n-butyl lithum in hexane, 
10.2 mL (0.0102 mol) of a 1M solution of ZnCI 2 in ether, and 0.97 mL (0.0102 mol) of methyl 2-bromoacetate to 

15 give after chromatography on silica (5% EtOAc/toluene) 1 .8g (59%) of 5-cyclopentoxy-2-methyl-1 H-indole-3-acetic 
acid methyl ester as an oil. 

Analyses: Calc'd for C 18 H 23 N0 3 : C, 71.74; H, 7.69; N, 4.65. Found: C, 71.64; H, 7.89; N, 4.70. 

G. 5-Cyclopentoxy-2-ethyl-1-(phenylmethyl)-1H-indole-3-acetic acid methyl ester. By the method described in 
Example 1 , Part F, 602 mg (2 mmol) of 5-cycloperrtaxy-2-ethyl-1 H-indole-3-acetic acid methyl ester was converted 

20 to 427 mg (55% yield, oil) of 5-cyclopentoxy-2-ethyl-1 -(phenyl methyl)- 1 H-indole-3-acetic acid methyl ester, purified 
by chromatography on silica (33% EtOAc/hexane). 

Analyses: Calc'd for C 25 H 29 N0 3 : C. 76.78; H, 7.47; N. 3.58. Found: C, 76.68; H, 7.62; N, 3.62. 

H. 5-Cyclopentoxy-2-ethyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide... Using the method described in 
Example 1 , Part G, 417 mg (1 .07 mmol) of 5-cyclopentoxy-2-ethyM-(phenytmethyl)-1 H-indole-3-acetic acid methyl 

25 ester was reacted with 1 .2 mL of hydrazine to give 163mg (39% yield) of 5-cyclopentoxy-2-ethyl-1 -(phenylmethyl)- 
1H-indole-3-acetic acid hydrazide after crystallizing from MeOH (melting point, 117-1 18°C). 

Analyses: Calc'd for C 24 H 2 9N 3 0 2 : C, 73.62; H, 7.47; N, 10.73. Found: C, 73.52; H, 7.61; N, 10.55. 

Example 3 

30 

Preparation of 2-Ethyl-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. 
[0032] 

35 A. N-ferf-Butoxycarbonyl-4-methoxy-2-methylaniline By the procedure in Example 1, Part C, 13.7 g (0.1 mole) of 
4-methoxy-2-methylaniline was reacted with 25g (0.1145 mol) of di-fe/?-butyl dicarbonate to give 17.25 g (73% 
yield) of N-ferf-butoxycarbonyl-4-methoxy-2-methylaniline melting at 80-82°C, after crystallizing from hexane. 

Analyses: Calc'd for C 13 H l9 N0 3 : C. 65.80; H, 8.07; N, 5.90. Found: C, 65.86; H, 8.15; N, 5.61. 
B. 1-[2-(ferf-Butoxycarbonylamino)-5-methoxyphenyl]-2-butanone. Using the method described in Example 2, Part 

40 D, 11.85 g (0.05 mol) of N-ferf-butoxycarbonyl-4-methoxy-2-methylaniline was treated with 1.3M sec-butyl lith- 
ium/cyclohexane (81 mL, 0.105 mol) and 6.1g (0.052 mol) of N-methoxy-N-methylpropanamideto give 10.9g (74% 
yield) 1-[2-(terf-butoxycarbonylamino)-5-methoxyphenyl]-2-butanone, melting at 80-81 °C, after chromatography on 
silica eluting with 5% EtOAc/toluene. 

Analyses: Calc'd for C 16 H 23 N0 4 : C, 65.51 ; H, 7.90; N, 4.77. Found: C, 65.69; H, 7.89; N, 4.90. 

45 C. 2-Ethyl-5-methoxy-1H-irdole.--1-[2-(terf-Butoxycart)onylamino)-5-methoxyphenyl]-2 (7.33 g, 0.025 

mol) was treated with 20 mL of trifluoroacetic acid as described in Example 2, Part E and the product chromato- 
graphed on silica and eluted with 20% EtOAc/hexane to give 2.54g (58% yield) of 2-ethyl-5-methoxy-1 H-indole as 
a white solid, mp 49-50°C 

Analyses: Calc'd for C^H^NO: C, 75.40; H, 7.48; N, 7.99. Found: C, 75.64 H, 7.61; N, 8.04. 

50 D. 2-Ethyl-5-methoxy-1H-indole-3-acetic acid methyl ester. As in Example 1, Part E, 3.5g (0.02mol) of 5-methoxy- 
2-ethyl-1 H-indole was treated with 12.5 mL (0.02 mol) of a 1.6M solution of /i-butyl lithum in hexane, 20 ml (0.02 
mol) of a 1 M solution of ZnCI 2 in ether, and 1 .89mL (0.02 mol) of methyl 2-bromoacetate to give after chromatog- 
raphy on silica 

55 (toluene->10% EtOAc/toluene) 

3.32g (59%) of 2-ethyl-5-methoxy-1 H-indole-3-acetic acid methyl ester as an oil. 

Analyses: Calc'd for C 14 H 17 N0 3 : C, 67.99; H, 6.93; N, 5.66. Found: C, 67.73; H, 6.94; N, 5.39. 
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E. 2-Ethyl-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetic acid methyl ester. A solution of 2.47g (0.01 mol) of 2- 
ethyl-5-methoxy-1 H-indole-3-acetic acid methyl ester in 25 mL of DMF was treated with 1 .12g (0.01 mol) of tassium 
f-butoxide, stirred 0.5 hour, and 1.15 mL (0.01 mol) of benzyl chloride added. After 72 hours the reaction mixture 
was diluted with water, extracted with EtOAc, the EtOAc solution was then washed four times with water and dried 

5 over Na 2 S0 4 . After concentrating at reduced pressure, the product was purified by chromatography on silica, elut- 
ing with a gradient. 

toluene->10% EtOAcrtoluene, 

w to give 1 .5g (44% yield) of 2-ethyl-5-methoxy-1 -(phenylmethyl)-l H-indole-3-acetic acid methyl ester as as oil. 
Analyses: Calc'd for C21H23NO3: C, 74.75; H, 6.87; N, 4.15. Found: C, 75.00; H, 6,99; N, 4.28. 

F. 2-Ethyl-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. Using the method described in Example 
1, Part G, 748 mg (2.2 mmol) of 2-ethyl-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetic acid methyl ester was 
reacted with 2.2 mL of hydrazine to give 552mg (74% yield) of 2-ethyl-5-methoxy-1-(phenylmethyl)-1H-indole-3- 

75 acetic acid hydrazide, that crystallized out of the reaction mixture on cooling (melting point, 138-1 40°C). 

Analyses: Calc'd for C20H23N3O2: C. 71.19; H, 6.87; N, 12.45. Found: C, 71 .13 H, 6.86; N, 12.33. 

Example 4 

20 Preparation of 1 -([1 ,1'-biphenyQ-2-ylmethyl)-2-ethyl-5-methoxy-1 H-indole-3-acetic acid hydrazide. 
[0033] 

A. 1-([1,1*-Biphenyl]-2-ylmethyl)-2-ethyl-5-methoxy-1H-indole-3-acetic acid methyl ester. Applying the procedures 
25 in Example 1 Part F, 483 mg (2 mmol) of 2-ethyl-5-methoxy-1H-indole-3-acetic acid methyl ester was treated with 
48 mg (2 mmol) of 60% NaH/mineral oil and 0.37 mL (2 mmol) of 2-(bromomethyl)-biphenyt to give after chroma- 
tography on silica (elution with 20% EtOAc/hexane), 362 mg (44% yield) of 1-([1 ,1'-biphenyl] -2-yl methyl) -2-ethyl-5- 
methoxy-1H-indole-3-acetic acid methyl ester as an oil. 

Analyses: Calc'd for C27H27NO3: C, 78.42; H, 6.58; N, 3.39. Found: C, 78.70; H, 6.59; N, 3.43. 
30 B. 1 -([1 ,1 *-Biphenyl]-2-ylmethyl)-2-ethyl-5-methoxy-1 H-indole-3-acetic acid hydrazide. Using the method described 
in Example 1, Part G, 859 mg (2.15 mmol) of 1-([1,1'-biphenyl]-2-ylmethyl)-2-ethyl-5-methoxy-1H-indole-3-acetic 
acid methyl ester was reacted with 2.5 mL of hydrazine to give 300 mg (36% yield) of 1 -([1 , 1 '-biphenyl]-2-ylmethyl)- 
2-ethyl-5-methoxy-1H-indole-3*aceticacid hydrazide, crystallized from MeOH, mp, 123-125°C. 

Analyses: Calc'd for C26H27N3O2: C, 75.52; H, 6.58; N, 10.16. Found: C, 75.29 H, 6.65; N, 9.95. 

35 

Example 5 

Preparation of 5-Methoxy-1-(phenylmethyl)-2-propyl-1H-indole-3-acetic acid hydrazide. 
40 [0034] 

A. 1-[2-(ferf-Butoxycarbonylamino)-5-methoxyphenyl]-2-pentanone. Using the method described in Example 2, 
Part D, 15.17 g (0.064 mol) of N-ferf-butoxycarbonyl-4-methoxy-2-methylaniline was treated with 1.3M sec-butyl 
lithium/cyclohexane (100 mL, 0.13 mol) and 8.4g (0.064mol) of N-methoxy-N-methylbutanamide to give 14.31g 

45 (73% yield) of 1-(fe/t-butoxycarbonylamino-5-methoxyphenyl)-2-pentanone, melting at 77-78°C, after chromatog- 
raphy on silica eluting with 5% EtOAc/toluene. 

Analyses: Calc'd for C^HgsNO^ C, 66.43; H, 8.20; N, 4.56. Found: C, 66.42; H, 8.09; N, 4.71. 

B. 5-methoxy-2-propyl-1H-indole.--1-[2-(fe^ (14.27 g, 
0.0465 mol) was treated with 20 mL of trif luoroacetic acid as described in Example 2, Part E and the product crys- 

50 tallized from hexane to give 5.5g (58% yield) of 5-methoxy-2-propyl-1 H-indole as a white solid, mp 49-50°C. 
Analyses: Calc'd for C 12 H 15 NO: C, 76.16; H, 7.99; N, 7.40. Found: C, 76.36 H, 8.07; N, 7.52. 

C. 5-Methoxy-2-prcpyl-1H-indole-3-acetic acid methyl ester. As in Example 1, Part E, 5.125g (0.0271 mole) of 5- 
methoxy-2-propyM H-indole was treated with 16.9 mL (0.0271 mol) of a 1.6M solution of n-butyl Ifthum in hexane, 
27.1 mL (0.0271 mol) of a 1M solution of ZnCI 2 in ether, and 2.7mL (0.0271 mol) of methyl 2-bromoacetate to give 

55 after chromatography on silica (20% EtOAc/ hexane) 4.65g (66%) of 5-methoxy-2-propyl-1H-indole-3-acetic acid 
methyl ester as an oil. 

Analyses: Calc'd for C 15 H 19 N0 3 : C, 68.94; H, 7.33; N, 5.36. Found: C, 68.69; H, 7.36; N, 5.63. 

D. 5-Methoxy-1-(phenylmethyl)-2-propyl-1H-indole-3-acetic acid methyl ester. Using the procedure described in 
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Example 1 Part F, 522 mg (2 mmol) of 5-methoxy-2-propyl-1H-indole-3-acetic acid methyl ester was reacted with 
48mg (2 mmol) of 60% NaH/mineral oil and 0.24 mL (2 mmol) of benzyl bromide to give after silica chromatogra- 
phy(25% EtOAc/hexane) 501 mg (71%) of 5-methoxy- 1-(phenylmethyl)-2-propy I- 1H-indole-3 -acetic acid methyl 
ester as an oil. 

E. 5-Methoxy-1-(phenylmethyl)-2-propyl-1H-indole-3-acetic acid hydrazide. Using the method described in Exam- 
ple 1, Part G, 480 mg (1.37 mmol) of 5-methoxy-1-(phenylmethyl)-2-propy-1H-indole-3-acetic acid methyl ester 
was reacted with 1 .4 mL of hydrazine to give after crystallizing from MeOH 56mg (74% yield) of 5-methoxy-1 -(phe- 
nylmethyl)-2-propyl-1H-indole-3-acetic acid hydrazide, mp 140-141°C. 

Analyses: Calc'd for C 21 H 25 N 3 0 2 : C, 71.77; H, 7.17; N. 11.96. Found: C, 71.98 H, 7.12; N, 11.98. 

Example 6 

Preparation of 2-Ethyl-5-methyl-1-(phenytmethyl)-TH-indole-3-acetic acid hydrazide. 
[0035] 

A. N-fe/?-Butoxycarbonyl-2,4-dimethy1ani!ine. By the procedure in Example 1, Part C, 27.4 g (0.2 mole) of 2,4- 
dimethylaniline was reacted with 50g (0.229 mol) of di-fert-butyl dicarbonate to give 18.42g (76% yield) of N-fe/t- 
butoxycarbonyl-2,4-dimethylaniline melting at 90-91 °C, after crystallizing from hexane. 

Analyses: Calc'd for C 13 H 19 N0 2 : C, 70.56; H, 8.65; N, 6.33. Found: C, 67.18; H, 8.90; N, 5.39. 

B. 2-Ethyl-5-methyl-1 H-indole. Using methods described in Example 1 , Part D, 1 1 .05g (0.05 mol) of N-tert-butoxy- 
carbonyl-2,4-dimethylaniline was reacted with 81 mL of 1.3M sec-butyl lithium and 6.1g (0.05 mol) of N-methoxy- 
N-methylpropanamide to give the crude 1-[2-(ferf-butoxycarbonylamino)-5-methylphenyl)-2-pentanone. Treatment ■ 
of this material with trifluoroacetic and crystallization from EtOAc/hexane gave 1.82g (13% yield) of 2-ethyl-5- 
methyl-1 H-indole, mp, 77-78°C. 

Analyses: Calc'd for C^H^N: C, 82.97; H, 8.23; N, 8.80. Found: C, 83.19; H, 8.35; N, 8.89. 

C. 2-Ethyl-5-methyl-1H-indole-3-acetic acid methyl ester. As in Example 1, Part E, 3.18g (0.02 mole) of 2-ethyl-5- 
methyl-1 H-indole was treated with 12.5 mL (0.02 mol) of a 1 .6M solution of n-butyl lithum in hexane, 20 ml (0.02 
mol) of a 1M solution of ZnCf 2 in ether, and 1 .89mL (0.02 mol) of methyl 2-bromoacetate to give after chromatog- 
raphy on silica 

(toluene-^20% EtOAc/hexane) 

3.23g (70%) of 2-ethyl-5-methyl-1H-indole-3-acetic acid methyl ester as an oil. 

Analyses: Calc'd for C 14 H 17 N0 2 : C, 72.70; H, 7.41; N, 6.06. Found: C, 70.76; H, 7.29; N f 5.85. 

D. 2-Ethyl-5-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid methyl ester. Using the procedure described in 
Example 3 Part E, 1.73 g (0.0075 mol) of 2-ethyl-5-methyl-1H-indole-3-acetic acid methyl ester was reacted with 

0. 84g (0.0075 mol) of potassium r-butoxide and 0.86 mL (2 mmol) of benzyl chloride to give after silica chromatog- 
raphy (2% EtOAc/toluene) 1.74g (71%) of 2-ethyl-5-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid methyl ester 
as an oil. 

Analyses: Calc'd for C2iH 23 N0 2 : C, 78.47; H, 7.21; N, 4.36. Found: C, 78.68; H, 7.30; N, 4.42. 

E. 2-Ethyl-5-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. Using the method described in Example 

1, Part G, 1.4g (0.0044 mo!)of 2-ethyl-5-methyl-1 -(phenyl methyl) -1H-indole-3-acetic acid methyl ester was reacted 
with 2 mL of hydrazine to give after crystallizing from MeOH 0.77g (55% yield) of 2-ethyl-5-methyl-1-(phenylme- 
thyl)-1H-indole-3-acetic acid hydrazide, mp 115-125°C). 

Analyses: Calc'd for C 20 H 2 3N 3 O: C, 74.74; H, 7.21; N, 13.07. Found: C, 74.73 H, 7.23; N, 13.00. 

Example 7 

Preparation of 2-Ethyl-5-fluoro-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. 
[0036] 

A. N-fe/t-Butoxycarbonyl-4-fluoro-2-methylaniline. By the procedure in Example 1 , Part C, 44 g (0.352 mole) of 4- 
fluoro-2-methylaniline was reacted with 80.75g (0.37 mol) of di-fert-butyl dicarbonate to give 60.1g (76% yield) of 
N-fert-butoxycarbonyt-4-fluoro-2-methylaniline melting at 93-95°C, after crystallizing from hexane. 

Analyses: Calc'd for C 12 H 16 FN0 2 : C, 63.98; H, 7.16; N, 6.22. Found: C, 63.84; H, 7.32; N, 6.26. 

B. 1-[2-(/erf-Butoxycarbonylamino)-5-fluorophenyl)-2-pentanone. Using methods described in Example 2, Part D, 
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14.4g (0.064 mol) of N-terf-butoxycarbonyl-4-fluoro-2-methy1aniline was reacted with 100 mL of 1 .3M sec-butyl lith- 
ium and 7.5g (0.064 mol) of N-methoxy-N-methylpropanamide to give after crystallizing from hexane 1 1 .2g (62% 
yield) of 1-[2-(terf-butoxycarbonylamino)-5-fluorophenyl)-2-pentanone, mp 110-112°C. 

Analyses: Calc'd for C 15 H2oFN0 3 : C, 64.04; H, 7.17 N, 4.98. Found: C, 63.02; H, 7.29; N, 4.93. 
5 C. 2-Ethyl-5-fluoro-1H-irxJole.--1-[2-(terr-Btf (19.0g. 0.0676 mol) 

was treated with 25 mL of trif luoroacetic acid as described in Example 2, Part E and the product chromatographed 
on silica and eluted with toluene to give 8.89g (81% yield) of 2-ethyl-5-f luoro-1 H-indole as a white solid, mp 41- 
42°C. 

Analyses: Calc'd for C 10 H 10 FN: C. 73.60; H. 6.18; N, 8.58. Found: C, 73.37; H, 6.39; N, 8.31. 

10 D. 2-Ethy!-5-f luoro-1 H-indole-3-acetic acid methyl ester. As in Example 1, Part E, 8.8g (0.054 mole) of 2-ethyl-5- 
f luoro-1 H-indole was treated with 34.4 mL (0.055 mol) of a 1 .6M solution of n-butyl lithum in hexane, 55 ml (0.055 
mol) of a 1 M solution of ZnCI 2 in ether, and 5.21 mL (0.055 mol) of methyl 2-bromoacetate to give after chromatog- 
raphy on silica (5%EtOAc/toluene) 6.9g (54%) of 2-ethyl-5-f luoro-1 H-indole-3-acetic acid methyl ester as an oil. 
Analyses: Calc'd for C 13 H 14 FN0 2 : C, 66.37; H, 6.00; N, 5.95. Found: C, 66.47; H, 6.15; N, 5.97. 

is E. 2-Ethyl-5-fluoro-1-(phenylmethyl)-1H-indole-3-acetic acid methyl ester. Using the procedure described in Exam- 
ple 3 Part E, 3.17 g (0.0135 md) of 2-ethyl-5-f luoro-1 H-indole-3-acetic acid methyl ester was reacted with 1.5g 
(0.0135 mol) of potassium f-butoxide and 1 .55 mL (0.0135 mol) of benzyl chloride to give after silica chromatogra- 
phy (5% EtOAc/toluene) 3.76g(71%) of 2-ethyl -5-f luoro-1 -(phenyl methy I)- 1 H-indole-3-acetic acid methyl ester as 
an oil. 

20 Analyses: Calc'd for C2oH 20 FN0 2 : C, 73.83; H, 6.20; N, 4.30. Found: C. 74.41 ; H, 6.35; N, 4.19. 

F. 2-Ethyl-5-fluoro-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. Using the method described in Example 1, 
Part G, 3.7g (0.0114 mol) of 2-ethyl-5-fluoro-1-(phenylmethyl)-1H-indole-3-acetic acid methyl ester was reacted 
with 1 0 mL of hydrazine to give after crystallizing from MeOH/water 1 .63g (44% yield) of 2-ethyl-5-f luoro-1 -(phenyl- 
methyl)-1 H-indole-3-acetic acid hydrazide, mp 1 27-1 28°C. 

25 Analyses: Calc'd for C 19 H 20 FN 3 O: C, 70.13; H, 6.19; N, 12.91. Found: C, 70.26 H, 6.17; N, 12.71. 

Example 8 

Preparation of 6-Chloro-2-methyl-1 -(phenylmethyl)-l H-indole-3-acetic acid hydrazide. 

30 

[0037] 

A. N-terf-Butoxycarbonyl-4-chloro-2-methyianiline. By the procedure in Example 1, Part C, 28.3g (0.2 mole) of 5- 
chloro-2-methylaniline was reacted with 48.1 g (0.22mol) of di-ferr-butyl dicarbonate to give 37. 1g (77% yield) of N- 

35 terf«^utoxycarbonyl-5-chloro-2-methylaniline melting at 100-102°C, after crystallizing from hexane. 

Analyses: Calc'd for C 12 H 16 CIN0 2 : C, 59.63; H, 6.67; N, 5.79. Found: C, 59.75; H, 6.83; N, 5.74. 

B. 1-[2-(fert-Butoxycarbonylamino)-4-chlorophenyl]-2-butanone. Using methods described in Example 2, Part D, 
7.73g (0.032 mol) of N-ferf-butoxycarbonyl-4-chloro-2-methylaniline was reacted with 50 mL (0.065 mol) of 1.3M 
sec-butyl lithium and 3.3g (0.032 mol) of N-methoxy-N-methylacetamide to give after crystallizing from hexane 

40 3.49g (38% yield) of 1-[2-(ferf-butoxycarbonylamino)-4-chlorophenyl)-2-butanone, mp 89-90°C. 

Analyses: Calc'd for C 14 H 18 CIN0 3 : C. 59.26; H, 6.39 N, 4.94. Found: C, 59.14; H, 6.30; N, 5.16. 

C. 6-Chloro-2-methyl-1 H-indole. -1-[2-(ferf-Butoxycarbonylamino)-4-chlorophenyl]-2-butanone (3.49g, 0.0123 
mol) was treated with 10 mL of trif luoroacetic acid as described in Example 2, Part E, and the product chromato- 
graphed on silica and eluted with a gradient solvent 

45 

(toluene -»5% EtOAc/toluene) 

to give 1 .2g (59% yield) of 6-chloro-2-methyl-1 H-indole as a white solid, mp 120-122°C. 

Analyses: Calc'd for C 9 H 8 CIN: C. 65.23; H t 4.87; N, 8.46. Found: C, 65.09; H, 5.07; N, 8.24. 
so D. 6-Chloro-2-methyl-1 H-indole-3-acetic acid methyl ester. As in Example 1 , Part E, 2.2g (0.0133 mole) of 6-chloro- 
2-methyl-1 H-indole was treated with 8.3 mL (0.0133 mol) of a 1.6M solution of n-butyl lithum in hexane, 14 ml 
(0.014 mol) of a 1M solution of ZnCI 2 in ether, and 1.26mL (0.0133 mol) of methyl 2-bromoacetate to give after 
chromatography on silica (gradient, 

55 toluene-*10% EtOAc/toluene) 

2.1g (66%) of 6-chloro-2-methyl-1 H-indole-3-acetic acid methyl ester as an oil. 

Analyses: Calc'd for C 12 H 12 CIN0 2 : C. 60.64; H, 5.09; N, 5.89. Found: C, 60.78; H, 5.10; N, 5.84. 
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E. 6-Chloro-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid methyl ester. Using the procedure described in 
Example 3 Part E, 1.0g (0.00421 mol) of 6-chloro-2-methyl-1H-indole-3-acetic acid methyl ester was reacted with 
0.472g (0.00421 mol) of potassium f-butoxide and 0.48 mL (0.00421 mol) of benzyl chloride to give after silica chro- 
matography (gradient, 

5 

toluene-»10% EtOAc/toluene) 

0. 97g(70%) of 6-chloro-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid methyl ester, mp, 92-93°C. 

Analyses: Calc'd for C 19 H 18 CIN0 2 : C. 69.62; H, 5.54; N, 4.27. Found: C, 69.84; H, 5.49; N, 4.55. 
10 F. 6-Chloro-2-methyl-1-(phenylmethy!)-1H-indole-3-acetic acid hydrazide. Using the method described in Example 

1, Part G, 0.97g (2.96 mmol) of 6-chloro-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid methyl ester was 
reacted with 3 mL of hydrazine to give after crystallizing from MeOH 0.4g (41% yield) of 6-chloro-2-methyl-1-(phe- 
nylmethyl)-1 H-indole-3-acetic acid hydrazide, mp 179-1 81 °C. 

Analyses: Calc'd for C 18 H 18 CIN 3 0: C, 65.95; H, 5.54; N, 12.82. Found: C. 65.54 H, 5.47; N, 12.21. 

75 

Example 9 

Praparation of 5-Benzyloxy-1 -(phenylmethyl)-l H-indole-3-acetic acid hydrazide. 
20 [0038] 

A 5-Benzyloxy-1H-indole-3-acetic acid ethyl ester. As described in Example 1, Part E, 80g (0.358 mol) of 5-benzy- 
loxy-1 H-indole was treated with 222 mL of 1 .6M n-butyl lithium in hexane, 360 mL of 1 M ZnCI 2 in ether, and 39.92 
mL of ethyl 2-bromoacetate to give after chromatography on silica(gradient, 

toluene-»5% EtOAc/toluene) 

30g (27% yield) of 5-benzyloxy-1 H-indole-3-acetic acid ethyl ester, mp, 57-59°C. 

Analyses: Calc'd for C 19 H 19 N0 3 : C, 73.77; H, 6.19; N, 5.43. Found: C, 73.75; H, 6.34; N, 4.50. 
30 B. 5-Benzyloxy-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester. Using the procedure described in Example 3 
Part E, 6.18g (0.02 mol) of 5-benzy!oxy-1 H-indole-3-acetic acid ethyl ester was reacted with 2.24g (0.02 mol) of 
potassium f-butoxide and 2.3mL (0.02 mol) of benzyl chloride to give after silica chromatography (gradient, 

toluene->6% EtOAc/toluene) 

35 

5.0g (63%) of 5-benzyloxy-1 -(phenylmethyl)-l H-indole-3-acetic add ethyl ester, mp, 107-109°C. 

Analyses: Calc'd for C26H25NO3: C, 78.17; H, 6.31; N, 3.51. Found: C, 78.46; H, 6.60; N, 3.59. 
C. 5-Benzyloxy-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. Using the method described in Example 1, 
Part G, 2.0g (5 mmol) of 5-benzyloxy-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester was reacted with 3 mL 
40 of hydrazine to give after crystallizing from MeOH 1 .25g (62% yield) of 5-benzyloxy-1 -(phenylmethyl)-l H-indole-3- 
acetic acid hydrazide, mp 149-150°C. 

Analyses: Calc'd for C24H23N3O2: C, 74.78; H, 6.01; N, 10.90. Found: C, 74.91 H, 6.04; N, 10.97. 

Example 10 

45 

Praparation of 2-MethyM-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. 
[0039] 

50 A. 2-Methyl-1H-indole-3-acetic acid methyl ester. To a solution of 25g (0.132 mol) of 2-methyl-1H-indole-3-acetic 
acid in 500 mL of methanol was added 10 mL of methanesulfonic acid and the mixture stirred for 24 hours. The 
reaction mixture was diluted with water, extracted with EtOAc, the.EtOAc solution was washed with water, Na 2 C0 3 
soution and with water. After drying over Na 2 S04, the solvent was removed at reduced pressure to give 26.62g 
(97% yield) of 2-methyl-1 H-indole-3-acetic acid methyl ester as an oil. 

ss Analyses: Calc'd for C 12 H 13 N0 2 : C, 70.92; H, 6.45; N, 6.89. Found: C, 70.71 H, 6.48; N, 7.08. 

B. 2-Methyl-1-(phenylmethyl)-1H-indole-3-acetic acid methyl ester. Using the procedure described in Example 3 
Part E, 6.09g (0.03 mol) of 2-methyl-1 H-indole-3-acetic acid methyl ester was reacted with 3.36g (0.03 mol) of 
potassium f-butoxide and 3.45mL (0.03 mol) of benzyl chloride to give after silica chromatography(gradient, 
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toluene->5% EtOAc/toluene) 

6.0g(68%) of 2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid methyl ester, mp, 71-73°C. 

Analyses: Calc'd for C 19 H 19 N0 2 : C, 77.79; H, 6.53; N, 4.77. Found: C. 78.00; H, 6.51 ; N, 5.06. 
C. 2-MethyM -(phenylmethyl)-l H-indole-3-acetic acid hydrazide. Using the method described in Example 1 , Part G, 
2.0g (6.83 mmol) of 2-methyl-1 -(phenylmethyl)-l H-indole-3-acetic acid ethyl ester was reacted with 5 mL of hydra- 
zine to give after crystallizing from MeOH 1.2g (60% yield) of 2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid 
hydrazide. mp 140-143°C. 

Analyses: Calc'd for C 18 H 19 N 3 0: C. 73.70; H, 6.53; N, 14.32. Found: C, 73.95; H ( 6.76; N, 14.60. 

Example 11 

Preparation of 1-(2-Meth6xy-1-naphthalenylmethyl)-2-methyl-1H-indole-3-acetic acid hydrazide. 
[0040] 

A. 1-(2-Methoxy-1-naphthalenylmethyl)-2-methyl-1H-indole-3-acetic acid methyl ester. Using the procedure 
described in Example 3 Part E, 4.06g (0.02 mol) of 2-methyl-1 H-indoIe-3-acetic acid methyl ester was reacted with 
2.24g (0.03 mol) of potassium f-butoxide and 4.13g (0.02 mol) of 1-chloromethyl-2-methoxynaphthalene to give 
after silica chromatography (gradient, 

toluene-»5% EtOAc/toluene) 

4.95g (66%) of 1-(2-methoxy-1-naphthalenylmethyl)-2-methyl-1H-indole-3-acetic acid methyl ester, mp, 120- 
123°C. 

Analyses: Calc'd for C 2 4H 2 3N0 3 : C, 77.19; H, 6.21 ; N, 3.75. Found: C, 77.45; H, 6.27; N, 3.69. 

B. 1 -(2-Methoxy-1 -naphthalenyl methyl) -2-methyl-1 H-indole-3-acetic acid hydrazide. Using the method described in 
Example 1, Part G, 4.9g (0.0131 mol) of 2-methyl-1-(2-methoxy-1-naphthalenylmethyl)-1H-indole-3-acetic acid 
methyl ester was reacted with 10 mL of hydrazine to give after crystallizing from MeOH/CH 2 CI 2 3.02g (62% yield) 
of 2-methyl-1-(2-methoxy-1-naphthalenylmethyl)-1H-indole-3-acetic acid hydrazide, mp 201-203°C. 

Analyses: Calc'd for C^HgsN^: C, 73.97; H, 6.21; N, 11.52. Found: C, 74.24; H, 6.28; N, 11.51. 

Example 12 

Preparation of 1 -([1 ,r-Biphenyl]-2-ylmethyi)-5-methoxy-1 H-indole-3-acetic add hydrazide. 
[0041] 

A. 1-([1,1'-Biphenyl]-2-ylmethyl)-5-methoxy-1H-indole-3-acetic acid ethyl ester. Using the procedure described in 
Example 1 Part F, 1 .2g (5 mmol) of 5-methoxy-1 H-indole-3-acetic acid ethyl ester was reacted with 200mg (5 mmol) 
of 60% NaH/mineral oil, and 0.9mL (5 mmol) of 2-chloromethylbiphenyl to give after silica chromatography(20% 
EtOAc/hexane) 1.1 5g (58%) of 1-([1,V-biphenyi]-2-ylmethyl)-5-methoxy-1H-indole-3-acetic acid ethyl ester as an 
oil. 

Analyses: Calc'd for C26H 2 5N0 3 : C, 78.17; H, 6.31; N, 3.51. Found: C, 78.81; H, 6.28; N, 3.47. 

B. 1-([1,1'-Biphenyl]-2-ylmethyl)-5-methoxy-1H-indole-3-acetic acid hydrazide. Using the method described in 
Example 1, Part G, 859mg (2.15 mmol) of 1-([1,1'-biphenyl]-2-ylmethyl)-5-methoxy-1H-indole-3-acetic acid ethyl 
ester was reacted with 2.5 mL of hydrazine to give after crystallizing from MeOH/hexane 300mg (36% yield) of 1- 
([1,1-Biphenyf]-2-ylmethyl)-5-methoxy-1H-indole-3-acetic acid hydrazide, mp 123-125°C. 

Analyses: Calc'd for C 2 4H 23 N 3 0 2 : C, 74.78; H, 6.01; N, 10.90. Found: C, 75.01 H, 6.27; N. 10.87. 

Example 13 

Preparation of 5-Methoxy-2-methyl-1 -(2-methyl-1 -propyl)-1 H-indole-3-acetic acid hydrazide. 
[0042] 

A. 5-Methoxy-2-methyl-1 H-indole-3-acetic acid ethyl ester. Dry hydrogen chloride was bubbled into a solution of 
27.95g (0.16 mol) of 4-methoxyphenyihydrazine hydrochloride and 19.72g (0.17 mol) of levulinic acid in 500 mL of 
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ethanol for 0.5 hour while cooling with an ice-water bath. The bath was removed and the reaction slowly heated to 
reflux and reflux maintained for 20 hours. After cooling the mixture was poured into water and extracted with EtOAc. 
The EtOAc solution was washed with sodium bicarbonate solution and dried over Na2S04. After removing the sol- 
vent at reduced pressure, the residue was chromatographed over silica eluting with 5% EtOAc/toluene to give 
5 14.2g (36% yield) of 5-methoxy-2-methyM H-indole-3-acetic acid ethyl ester, mp, 38-40°C. 

Analyses: Calc'd for C 14 H 17 N0 3 : C, 67.99; H, 6.93; N, 5.66. Found: C, 68.24 H ( 6.88; N, 5.75. 
B. 5-Methoxy-2-methyl-1-(2-methyl-1-propyl)-1H-indole-3-acetic add ethyl ester. A solution of 2.06g (8.34 mmol) of 
5-methoxy-2-methyMH-indole-3-acetic acid ethyl ester, 3g of potassium carbonate, and 3 mL of 2-methy 1-1 -propyl 
iodide was heated at 65°C for 96 hours, and the mixture poured into water. The product was extracted with EtOAc 
70 and the EtOAc washed four times with water and dried over Na 2 S0 4 . Silica chromatograpy eluting with a gradient, 

toluene->10% EtOAc/toluene, 

gave 0.26g (10% yield) of 5-methoxy-2-methyl-1-(2-methyl-1-propyl)-1 H-indole-3-acetic acid ethyl ester as an oil. 
is C. 5-Methoxy-2-methyl-1-(2-methyl-1-propyl)-1H-indole-3-acetic add hydrazide. As described in Example 1, Part 
G, 230mg (0.76 mmol) of 5-methoxy-2-methyl-1 -(2- methyl -1 -propyl)- 1 H-indole-3-acetic add ethyl ester and 1 mL 
of hydrazine were reacted to give upon recrstallization from MeOH, 10mg (4.5% yield) of 5-methoxy-2-methyM -(2- 
methyl-1-propyl)-1H-indole-3-acetic add hydrazide, mp, 113-116°C. 

Analyses: Calc'd for C 16 H 23 IM30 2 : C, 66.41; H, 8.01; N, 14.52. Found: C, 65.79 H, 8.10; N, 14.16. 

20 

Example 14 

Preparation of 1 -Decyl-5-methoxy- 2-methy 1-1 H-indole-3 -acetic acid hydrazide. 
25 [0043] 

A. 1-Decyl-5-methoxy-2-methyl-1H-indole-3-acetic add ethyl ester. Using the procedure described in Example 3 
Part E, 2.47g (0.01 mol) of 5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester was reacted with 1.12g (0.01 
mol) of potassium f-butoxide and 2.07mL (0.01 mol) of decyl bromide to give after silica chromatography (gradient, 

30 

toluene-»5% EtOAc/toluene) 

2.16g (56%) of 1 -decyl-5-methoxy-2-methyl-1 H-indole-3-acetic acid ethyl ester as an oil. 

Analyses: Calc'd for C 2 4H3 7 N0 3 : C, 74.38; H, 9.62; N, 3.61. Found: C. 74.53; H, 9.38; N, 3.57. 
35 B. 1-Decyl-5-methoxy-2-rhethyl-1H-indole-3-acetic add hydrazide. As described in Example 1, Part G, 2.1g 
(0.00545 mol) of 1 -decyl-5-methoxy-2-m ethyl- 1 H-indole-3-acetic acid ethyl ester and 5 mL of hydrazine were 
reacted to give upon recrstallization from MeOH, 0.65g (32% yield) of 1 -decyl -5-methoxy-2-methyl-1H-indole-3- 
acetic acid hydrazide, mp, 129-1 31 °C. 

Analyses: Calc'd for C 22 H 35 N 3 02: C, 70.74; H, 9.44; N, 11.25. Found: C, 70.79; H. 9.60; N, 11.13. 

40 

Example 15 

Preparation of 5-Methoxy-2-methyl-1-octadecyl-1H-indole-3-acetic acid hydrazide. 
45 [0044] 

A. 5-Methcocy-2-methyl-1 -octadecyl-1 H-indole-3-acetic acid methyl ester. Using the procedure described in Exam- 
ple 1 , Part F, 494mg (2 mmol) of 5-methoxy-2-methyl-1 H-indofe-3-acetic acid ethyl ester was reacted with 80 mg (2 
mmol) of 60% NaH/mineral oil and 667mg (2 mmol) of octadecyl bromide to give after crystallization from MeOH 

so 648mg (65%) of 5-methoxy-2-methyl-1 -octadecyl-1 H-indole-3-acetic add methyl ester,mp, 68-69°C. 

Analyses: Calc'd for C32H53NO3: C, 76.91; H, 10.69; N, 2.80. Found: C, 76.71; H, 10.50; N, 2.99. 

B. 5-Methoxy-2-methyl-1 -octadecyl-1 H-indole-3-acetic acid hydrazide. Using the method described in Example 1, 
Part G, 250mg (0.5 mmol) of 5-methoxy-2- methyl- 1 -octadecyl-1 H-indole-3-acetic acid methyl ester was reacted 
with 0.5 mL of hydrazine to give after crystallizing from the reaction mixture 130mg (54% yield) of 5-methoxy-2- 

55 methyl-1 -octadecyl-1 H-indole-3-acetic add hydrazide, mp 121-123°C. 

Analyses: Calc'd for C3 0 H 51 N 3 O 2 : C, 74.18; H, 10.58; N, 8.65. Found: C, 74.45 H, 10.64; N, 8.63. 
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Example 16 

Preparation of 5-Methoxy-2-me%l-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. 
[0045] 

A. 5-Methoxy-2-methyl-1-(phenylmethyl)OH-irxJole-3-acetic acid ethyl ester. Using the procedure described in 
Example 3 Part E, 4.07g (0.01 65 mol) of 5-methoxy-2-methyl-1 H-indole-3-acetic acid ethyl ester was reacted with 
1 .85g (0.0165 mol) of potassium f-butoxide and 1 .96 mL (0.0165 mol) of benzyl chloride to give after silica chroma- 
tography(gradient, 

toluene->10% EtOAc/toluene) 

3.78g (68% yield) of 5-methoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester, mp, 63-64°C. 
Analyses: Calc'd for C 21 H 2 3N0 3 : C, 74.75; H, 6.87; N, 4.15. Found: C, 74.76; H, 6.89; N t 4.28. 

B. 5-Methoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. A solution of 1.0g (2.96 mmol) of 5- 
methoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester and 5 mL of hydrazine in 50 mL of MeOH 
was heated to maintain reflux for 8h, cooled, diluted with water and extracted with EtOAc. The EtOAc solution was 
washed with saturated NaCI solution and dried over Na 2 S0 4 . The solvent was evaporated at reduced pressure and 
the residue triturated with ether to give 920 mg (96% yield) of 5-methoxy-2-methyl- 1 -(phenyl methyl)- 1H-indole-3- 
acetic acid hydrazide, mp, 161-162°C. 

Analyses: Calc'd for C 19 H 21 N 3 0 2 : C, 70.53; H, 6.54; N, 12.99. Found: C, 70.41; H, 6.58; N, 12.93. 

Example 17 

Preparation of 1-(2-Chlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-aceticacid hydrazide. 
[0046] 

A. 1-(2-Chlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester. Using the procedure 
described in Example 1 Part F, 494 mg (2 mmol) of 5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester was 
reacted with 80 mg (2 mmol) of 60% NaH/mineral oil and 0.25 mL (2 mmol) of ortho-chlorobenzylchloride and after 
chromatography on silica (eluting with 30% EtOAc/hexane) and crystallizing with MeOH there was obtained 41 4mg 
(56%) of 1-(2-chlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester, mp, 74-77°C. 

Analyses: Calc'd for C21H22CINO3: C, 67.83; H, 5.95; N, 3.77. Found: C, 67.88; H, 6.09; N, 3.84. 

B. 1-(2-Chlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. Using the method described 
in Example 1, Part G, 395 mg (1.06 mmol) of 1-(2-chlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic 
acid ethyl ester was reacted with 1.0 mL of hydrazine to give after crystallizing from MeOH 200 mg (53% yield) of 
1-(2-chlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide, mp99-100.5°C. 

Analyses: Calc'd for C 19 H2oCIN 3 0 2 : C, 63.77; H, 5.63; N, 11.74. Found: C, 63.51 H, 5.77; N, 11.45 

Example 18 

Preparation of 1-(3-Chlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. 
[0047] 

A. 1-(2-Chlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester. Using the procedure 
described in Example 1, Part F, 494mg (2 mmol) of 5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester was 
reacted with 80 mg (2 mmol) of 60% NaH/mineral oil and 0.25 mL (2 mmol) of meta-chlorobenzylchloride and after 
chromatography on silica (eluting with 33% EtOAc/hexane) and crystallizing from MeOH there was obtained 
409mg(55%) of 1-(3-chlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester, mp, 79-81 °C. 

Analyses: Calc'd for C 21 H 22 CIN0 3 : C, 67.83; H, 5.95; N, 3.77. Found: C, 67.55; H, 5.95; N, 3.76. 

B. 1-(3-Chlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. Using the method described 
in Example 1, Part G, 395mg (1.06 mmol) of 1-(3-Chlorophenylmethyl)'5-methoxy-2-methyl-1H-indole-3-acetic 
acid ethyl ester was reacted with 1.0 mL of hydrazine to give after crystallizing from MeOH 257mg (68% yield) of 
1 -(3-Chlorophenylmethyl)-5-methoxy-2-methyl-1 H-indole-3-acetic acid hydrazide, mp 1 39-1 40°C. 

Analyses: Calc'd for C 19 H 20 CIN 3 O 2 : C, 63.77; H, 5.63; N, 1 1 .74. Found: C, 63.79 H, 5.69; N, 1 1 .67. 
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Example 19 

Preparation of 1-(4-Chlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. 
5 [0048] 

A. 1-(4-Chlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester. Using the procedure 
described in Example 1 Part F, 494 mg (2 mmol) of 5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester was 
reacted with 80 mg (2 mmol) of 60% NaH/mineral oil and 322mg (2 mmol) of para-chlorobenzylchloride and after 

10 chromatography on silica (eluting with 30% EtOAc/hexane) and crystallizing with MeOH there was obtained 348mg 
(47%) of 1-(4-chlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic add ethyl ester, mp, 98-1 00°C. 
Analyses: Calc'd for C 21 H 22 CIN0 3 : C, 67.83; H, 5.95; N, 3.77. Found: C. 67.98; H, 5.92; N, 3.69. 

B. 1 -(4-Chlorophenyl methyl) -5-methoxy-2-methyl-1 H-indole-3-acetic acid hydrazide. Using the method described 
in Example 1, Part G, 333mg (0.9 mmol) of 1-(4-chlorophenylmethyl)-5-methoxy-2-m ethyl -1H-indole-3 -acetic acid 

75 ethyl ester was reacted with 1 .0 mL of hydrazine to give after crystallizing from MeOH 251 mg (78% yield) of 1 -(4- 
ch!orophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide, mp 177-180°C. 

Analyses: Calc'd for C 19 H 2 oCIN 3 02: C, 63.77; H, 5.63; N, 11.74. Found: C, 64.02 H, 5.77; N, 11.45. 

Example 20 

20 

Preparation of 1-(2,5-Dichlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. 
[0049] 

25 A. 1-(2,5-Dichlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester. Using the procedure 
described in Example 1, Part F, 494 mg (2 mmol) of 5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester was 
reacted with 80mg (2 mmol) of 60% NaH/mineral oil and 391 mg (2 mmol) of (2, 5-dichlorophenyl) methyl chloride 
and after chromatography on silica (eluting with 20% EtOAc/hexane) and crystallizing with MeOH there was 
obtained 236 mg (29%) of 1-(2,5<Jichlorophenylmetl^0-5-niethoxy-2-methyi-1H-indole-3-acetic acid ethyl ester, 

30 mp, 146-148*0 

Analyses: Calc'd for C 21 H 21 CI 2 N0 3 : C, 62.08; H, 5.21 ; N, 3.45. Found: C, 62.34; H, 5.23; N, 3.72. 
B. 1-(2 l 5-Dichlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. Using the method 
described in Example 1, Part G, 221 mg (0.54 mmol) of 1-(2, 5-dichlorophenyl methyl)-5-methoxy-2-methyl-1H- 
indole-3-acetic acid ethyl ester was reacted with 0.6 mL of hydrazine to give after crystallizing from MeOH 135mg 

35 (64% yield) of 1-(2,5-dichlorophenyimethyl)-5-methoxy-2- methyl-1 H-indole-3-acetic acid hydrazide, mp 168- 
1 70°C. 

Analyses: Calc'd for C 19 H 19 CI 2 N 3 0 2 : C, 58.17; H, 4.88; N, 10.71 . Found: C, 58.46; H, 4.94; N, 10.73. 
Example 21 

40 

Preparation of 1-(2 ( 6-Dichlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. 
[0050] 

45 A. 1-(2,6-Dichlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester. Using the procedure 
described in Example 1 Part F, 494mg (2 mmol) of 5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester was 
reacted with 80 mg (2 mmol) of 60% NaH/mineral oil and 391 mg (2 mmol) of (2,6-dichlorophenyl) methyl chloride 
and after chromatography on silica (eluting with 25% EtOAc/hexane) there was obtained 556 mg (68%) of 1-(2,6- 
dichlorophenylmethyl)-5-methoxy-2-methyi-1H-indole-3-acetic acid ethyl ester, mp, 131-131°C. 

so Analyses: Calc'd for C 21 H 21 CI 2 N0 3 : C, 62.08; H, 5.21; N, 3.45. Found: C, 61.79; H, 5.23; N, 3.751. 

B. 1-(2,6-Dichlorophenylmethyl)-5-methaxy-2-methyl-1H-indole-3-acetic acid hydrazide. Using the method 
described in Example 1, PartG, 533mg (1.3 mmol) of 1-(2,6-dichlorophenylmethyl)-5-methoxy-2-methyt-1H-indole- 
3-acetic acid ethyl ester was reacted with 1.3 mL of hydrazine to give after crystallizing from MeOH 250mg (61% 
yield) of 1-(2,6-dichlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide, mp 194-196°C. 

55 Analyses: Calc'd for C 19 H 19 Cl2N 3 0 2 : C, 58.17; H, 4.88; N, 10.71. Found: C, 58.65; H, 4.98; N, 10.68. 
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Preparation of 5-Methoxy-1-[(3-methylphenyl)methyl]-2-^^ acid hydrazide. 

5 [0051] 

A. 5-Methoxy-1-[(3-me1hylphenyl)methyO^^ acid ethyl ester. Using the procedure 
described in Example 1 Part F, 494mg (2 mmol) of 5-methoxy-2-m ethyl -1H-indole-3-acetic acid ethyl ester was 
reacted with 80mg (2 mmol) of 60% NaH/mineral oil and 0.26 mL (2 mmol) of meta-methylbenzylchloride and after 

10 chromatography on silica (eluting with 20% EtOAc/hexane) there was obtained 438 mg (62%) of 5-methoxy-1 -[(3- 
methytphenyl)methyl]-2-methy1-1H-indole-3-acetic acid ethyl ester as an oil. 

Analyses: Calc'd for C22H25NO3: C, 75.19; H, 7.17; N, 3.99. Found: C, 75.46; H, 7.29; N, 3.97. 

B. 5-Methoxy-1-[(3-methylphenyl)methyl]-2-m^ acid hydrazide. Using the method described 
in Example 1, Part G, 409mg (1.17 mmol) of 5-methoxy-1-[(3-methylphenyl)methyl]-2-methyl-1H-indole-3-acetic 

15 acid ethyl ester was reacted with 1.2 mL of hydrazine to give after crystallizing from MeOH 157mg (40% yield) of 
5-methoxy-1-[(3-methylphenyl) methyl] -2-methyl-1H-indole-3-acetic acid hydrazide, mp 133-135°C. 
Analyses: Calc'd for C 2 oH 2 3N 3 02: C, 71.19 H, 6.87; N, 12.45. Found: C, 71.42; H, 6.97; N, 12.66. 

Example 23 

20 

Preparation of 5-Methoxy-2-methyl-1-[(3-trrfluoromethylphenyl)methyl]-1H-indole-3 -acetic acid hydrazide. 
[0052] 

25 A. 5-Methoxy-2-methyl-1 -[(3-trif luoromethylphenyl)methyl]-1 H-indole-3-acetic acid ethyl ester. Using the procedure 
described in Example 1 Part F, 494mg (2 mmol) of 5-methoxy-2-m ethyl -1 H-indole-3 -acetic acid ethyl ester was 
reacted with 80mg (2 mmol) of 60% NaH/mineral oil and 389mg (2 mmol) of metatrif luoromethylbenzylchloride and 
after chromatography on silica(eluting with 20% EtOAc/hexane) and crystallization from MeOH there was obtained 
410mg (51%) of 5-methoxy-2-methyl-1-[(3-trifluoromethylphenyl)methyl]-1H-indole-3-acetic acid ethyl ester, mp 

30 95-97°C. 

Analyses: Calc'd for C22H22F3NO3: C, 65.18; H, 5.47; N, 3.46. Found: C, 65.41; H, 5.53 N, 3.60. 
B. 5-Methoxy-2-methyl-1-[(3-trifluoromethylphenyl)methyO-1H-indole-3-acetic acid hydrazide. Using the method 
described in Example 1 , Part G, 390mg (0.96 mmol) of 5-methoxy-2-methyl-1 -[(3-trrf luoromethylphenyl)methyl]-1 H- 
indole-3-acetic acid ethyl ester was reacted with 1 .2 mL of hydrazine to give after crystallizing from MeOH 166mg 
35 (44% yield) of 5-methoxy-2-methyl-1 -[(3-trif I uoromethylphenyl) methyl]- 1H-indole-3-acetic acid hydrazide, mp 162- 
165°C. 

Analyses: Calc'd for C20H20F3N3O2: C. 61 .38 H, 5.15; N, 10.74. Found: C, 61 .58; H, 5.24; N ( 10.95. 
Example 24 

40 

Preparation of 1-([1,1'-Biphenyl]-2-ylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. 
[0053] 

45 A. 1-([1,1'-Biphenyl]-2-ylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester. Applying the procedures 
in Example 1 Part F, 483mg (2 mmol) of 5-methoxy-2-methyl-1 H-indole-3-acetic acid methyl ester was treated with 
80mg (2 mmol) of 60% NaH/mineral oil and 0.37 mL (2 mmol) of 2-(bromomethyl)biphenyl to give after chromatog- 
raphy on silica (elution with 25% EtOAc/hexane), 567mg (69% yield) of 1-([1 ,1'-biphenyl]-2-ylmethy0-5-methoxy-2- 
methyl-1H-indole-3-acetic acid ethyl ester as a yellow oil. 

50 Analyses: Calc'd for C2 7 H 27 N0 3 : C, 78.42; H, 6.58; N, 3.39. Found: C, 78.12; H, 6.47; N, 3.03. 

B. 1-([1,1'-Biphenyl]-2-ylmetriyl)-5-methoxy-2-methyl-1H-indoIe-3-acetic acid hydrazide. Using the method 
described in Example 1, Part G, 552mg (1.34 mmol) of 1-([1,1'-biphenyl]-2-ylmethyl)-5-methoxy-2-methyl-1H- 
indole-3-acetic acid ethyl ester was reacted with 2.0 mL of hydrazine to give after chromatography on silica (eluted 
with EtOAc) 150mg (28% yield) of 1-([1 ( 1'-biphenyl]-2-ylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid 

55 hydrazide. 

Analyses: Calc'd for C 25 H 25 N 3 0 2 : C, 75.16; H, 6.31; N, 10.52. Found: C, 75.01 H, 6.34; N, 10.26. 
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Example 25 

Preparation of 1-([1 J-Biphenyl]-3-ylmethyl)-5-methoxy-2-methyl-1H indole-3-acetic acid hydrazide. 
5 [0054] 

A. 1-([1 J'-BiphenyQ-3-ylmethyl)-5-methoxy-2-methyl-1H-indoIe-3-acetic acid ethyl ester. Applying the procedures 
in Example 1 Part F, 483mg (2 mmol) of 5-methoxy-2-methyl-1 H-indole-3-acetic acid methyl ester was treated with 
80mg (2 mmol) of 60% NaH/mineral oil and 405mg (2 mmol) of 3-(chloromethyl)-biphenyl to give after chromatog- 

10 raphy on silica(elution with 33% EtOAc/hexane). 510mg (62% yield) of 1-([1 t r-bipheny1]-3-ylmethyl)-5-methoxy-2- 
methyl-1 H-indole-3-acetic ackJ ethyl ester as a yellow oil. 

B. 1-([1,1'-Biphenyl]-3-ylmethyl)-5-methoxy-2-methyl 1 H-indole-3-acetic acid hydrazide. Using the method 
described in Example 1 , Part G, 490mg (1 .2 mmol) of 1 -([1 ,1 -bi phenyl] -3-ylmethyl)-5-methoxy-2-methy 1-1 H-indole 
3-acetic acid ethyl ester was reacted with 1 .2 mL of hydrazine to give after crystallization from MeOH 31 6 mg (66% 

is yield) of 1 -([1 .r-biphenyQ-S-ylmethyO-S-methoxy^-methyl-l H-indole-3-acetic acid hydrazide. 

Analyses: Calc'd for C 2 5H 2 5N 3 02: C, 75.16; H, 6.31 ; N, 10.52. Found: C, 74.96 H, 6.32; N, 10.28. 

Example 26 

20 Preparation of 5-Methoxy-1 -[(2-methoxyphenyl) methyl] -2-methyl-1 H-indole-3-acetic acid hydrazide. 
[0055] 

A. 5-Methoxy-1-[(2-methQxypheny!)methyl]-2-methyl-1H-indole-3-acetic acid. Using the procedure described in 
25 Example 1, Part F, 2.0g (8.12 mmol) of 5-methoxy-2 -methyl -1H-indole-3-acetic acid ethyl ester was reacted with 

325 mg (8.12 mmol) of 60% NaH/mineral oil and 1.272g (8.12 mmol) of ortho-methoxybenzylchloride and after 
chromatography on silica (eluting with 25% EtOAc/hexane) there was obtained 1.74g (52%) of 5-methoxy-1 -[(2- 
methoxyphenyl)methyl]-2-methyl-1H-indole-3-acetic acid ethyl ester as an oil. This oil (1.74g) in 30 mL of MeOH 
and 15 mL of 1 N NaOH was heated to maintain reflux for 20 hours. The mixure was diluted with water, extracted 
30 with EtOAc. then the EtOAc solution was dried (Na 2 S04), the solvent removed at reduced pressure and the residue 
crystallized from MeOH to give 1.1g (68% yield) of 5-methoxy-1-[(2-methoxyphenyl)methyl]-2-methyl-1 H-indole-3- 
acetic acid, mp 176-180°C. 

Analyses: Calc'd for C22H21NO4: C, 70.78; H, 6.24; N, 4.13. Found: C, 70.98; H, 6.42; N, 4.19. 

B. 5-Methoxy-1-[(2-methoxyphenyl)methyl]-2-methyl-1H-indole-3-acetic acid methyl ester. Using the procedure 
35 described in Example 10, Part A, 848 mg (2.5 mmol) of 5-methoxy-1-[(2-methoxyphenyl)methyl]-2-methyl-1H- 

indole-3-acetic acid was treated with 0.2 mL of methanesulfonic acid in 20 mL of MeOH to give after chromatogra- 
phy on silica (eluting with 20% EtOAc/hexane) 655mg (74%) of 5-methoxy-1-[(2-methoxyphenyl)methyl]-2 -methyl - 
1 H-indole-3-acetic acid methyl ester, mp 98-1 00°C. 

Analyses: Calc'd for Ca^NO^ C, 71.37; H, 6.56; N, 3.96. Found: C, 71.59; H, 6.74; N, 3.81. 
40 C. 5-Methoxy-1-[(2-methoxyphenyl)methyl]-2-methyl-1H-indole-3-acetic acid hydrazide. Using the method 
described in Example 1, PartG, 640mg (1.8 mmol) of 5-methoxy-1 -[(2-methoxyphenyl) methyl]-2-methyl-1 H-indole- 
3-acetic acid methyl ester was reacted with 2.0 mL of hydrazine to give after crystallizing from MeOH 358mg (56% 
yield) of 5-methoxy-1-[(2-methoxy-phenyl)methyl]-2-methyl-1H-indoIe-3-acetic acid hydrazide, mp 140-143°C. 

Analyses: Calc'd for 0^23^03: C, 67.97 H, 6.56; N, 1 1.89. Found: C, 68.84; H p 6.67; N, 1 1.84. 

45 

Example 27 

Preparation of 5-Methoxy-1-[(3-methoxyphenyl)methyl]-2-methyl-1H-indole-3-acetic acid hydrazide. 
so [0056] 

A. 5-Methoxy-1-[(3-methoxyphenyl)methyl]-2-methyl-1H-indole-3-acetic acid ethyl ester. Using the procedure 
described in Example 1 Part F, 494mg (2 mmol) of 5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester was 
reacted with 80mg (2 mmol) of 60% NaH/mineral oil and 313mg (2 mmol) of meta-methoxybenzylchloride and after 

55 chromatography on silica (eluting with 20% EtOAc/hexane) there was obtained after crystallizing from MeOH, 424 
mg (58%) of 5-methoxy-1 -[(3-methoxyphenyl)methyl]-2-methyl-1 H-indole-3-acetic acid ethyl ester, mp 88-90°C. 
Analyses: Calc'd for C22H25NO4: C, 71 .91 ; H, 6.86; N, 3.81 . Found: C, 72.05; H, 6.99; N, 4.07. 

B. 5-Methoxy-1-[(3-methoxyphenyI)methyl]-2-methyl-1H-indole-3-acetic acid hydrazide. Using the method 
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described in Example 1 . Part G, 406mg (1.1 mmol) of 5-methoxy-1 -[(3-methoxyphenyl)methyl]-2-methyl-1 H-indole- 
3-acetic acid ethyl ester was reacted with 1.0 mL of hydrazine to give after crystallizing from MeOH 240mg (62% 
yield) of 5-methoxy-1-[(3-methoxy-phenyl)methyl]-2-methyl-1H-indole-3-acetic acid hydrazide, mp 161-163°C. 

Analyses: Calc'd for C20H23N3O3: C, 67.97 H, 6.56; N, 11.89. Found: C. 68.00; H, 6.61; N, 12.02. 
Example 28 

Preparation of 5-Methoxy-1-[(4-methoxyphenyl)methyl]-2-methyl-1H-indole-3 acetic acid hydrazide. 
[0057] 

A. 5-Methoxy-1-[(4-methoxyphenyl)methyl]-2-methyl-1H-indole-3-acetic acid ethyl ester. Using the procedure 
described in Example t, Part F, 494mg (2 mmol) of 5-methoxy-2-methyl-1 H-indole-3-acetic acid ethyl ester was 
reacted with 80mg (2 mmol) of 60% NaH/mineral oil and 0.3 mL (2 mmol) of para-methoxybenzylchloride and after 
chromatography on silica (eluting with 25% EtOAc/hexane) there was obtained 341 mg (46%) of 5-methoxy-1-[(4- 
methoxyphenyl)methyl]-2-methyl-1 H-indole-3-acetic acid ethyl ester as an oil. 

Analyses: Calc'd for C22H25NO4: C, 71.91 ; H, 6.86; N, 3.81. Found: C, 72.62; H, 6.75; N, 3.41. 

B. 5-Methoxy-1-[(4-methoxyphenyl)methyO-2-methyl-1H-indole-3-acetic acid hydrazide. Using the method 
described in Example 1, Part G, 317mg (0.86 mmol) of 5-methoxy-1 -[(4-methoxyphenyl)methyl]-2-methyl-1 H- 
indole-3-acetic acid ethyl ester was reacted with 1.0 mL of hydrazine to give after crystallizing from MeOH 124mg 
(41% yield) of 5-methoxy-1-[(4-methoxy-phenyl)methyl]-2-methyl-1H-indole-3-acetic acid hydrazide, mp 161- 
163°C. 

Analyses: Calc'd for C20H23N3O3: C, 67.97 H, 6.56; N, 11.89. Found: C, 68.21; H, 6.65; N, 11.95. 
Example 29 

Preparation of 1 -[(3-D ecyloxyphenyl) methyl] -5-methoxy-2- methyl- 1H-indole-3-acetic acid hydrazide. 
[0058] 

A. 1-[(3-Decyloxyphenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester. Using the procedure 
described in Example 1, Part F, 494mg (2 mmol) of 5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester was 
reacted with 80mg (2 mmol) of 60% NaH/mineral oil and 565mg (2 mmol) of meta-decyloxybenzylchloride and after 
chromatography on silica (eluting with 20% EtOAc/hexane) there was obtained 590mg (60%) of 1 -[(3-decyloxyphe- 
nyl)methyl]-5-methoxy-2-methyl-1 H-indole-3-acetic acid ethyl ester as an oil. 

Analyses: Calc'd for Ca^NC^: C, 75.42; H, 8.78; N, 2.84. Found: C, 75.21 ; H, 9.00; N, 2.78. 

B. 1-[(3-Decyloxyphenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. Using the method 
described in Example 1, Part G, 571mg (1.16 mmol) of 1-[(3-decyloxyphenyl)methyl]-5-methoxy-2-methyl-1H- . 
indole-3-acetic acid ethyl ester was reacted with 1 .5 mL of hydrazine to give after crystallizing from MeOH 188mg 
(34% yield) of 1-[(3-decyloxyphenyl)methyl]-5-methoxy-2- methyl- 1 H-indole-3-acetic acid hydrazide, mp 66-76°C. 

Analyses: Calc'd for C29H 41 N 3 03: C. 72.62 H, 8.62; N, 8.76. Found: C, 72.92; H, 8.66; N, 6.99. 

Example 30 

Preparation of 1-[(3-Benzyloxyphenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. 
[0059] 

A. 1-[(3-Benzyloxyphenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester. Using the procedure 
described in Example 1 Part F, 494mg (2 mmol) of 5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester was 
reacted with 80 mg (2 mmol) of 60% NaH/mineral oil and 465mg (2 mmol) of meta-benzyloxybenzyt chloride and 
after chromatography on silica (eluting with 20% EtOAc/hexane) and crystallizing from MeOH there was obtained 
376 mg (42%) of 1-[(3-benzyloxyphenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-acetic acid, mp, 60-70°C. 

Analyses: Calc'd for C28H29NO4: C, 75.82; H, 6.59; N, 3.16. Found: C. 76.06; H, 6.56; N, 3.35. 

B. 1-[(3-Benzyloxyphenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. Using the method 
described in Example 1, Part G, 369mg (0.83 mmol) of 1-[(3-benzyloxyphenyl)methyI]-5-methoxy-2-methyl-1H- 
indole-3-acetic acid ethyl ester was reacted with 0.83 mL of hydrazine to give after crystallizing from MeOH 180mg 
(51% yield) of 1-[(3-benzyloxyphenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide, mp, 130- 
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132°C. 

Analyses: Calc'd for C26H27N3O3: C, 72.71 H, 6.34; N, 9.78. Found: C, 72.92; H, 6.50; N, 9.99. 
Example 31 

Preparation of 1 -[(3-Hydroxyphenyl)methyI]-5-methoxy-2-rnethyl-.1 H-indole-3-acetic acid hydrazide. 
[0060] 

A. 1-[(3-hydroxyphenyl)methy0-5-methoxy-2-me acid ethyl ester. A solution of 357mg (0.8 
mmol) of 1-[(3-benzloxyphenyl)methyl]-5-metho^ ethyl ester (Example 31, Part 
A) in 30 mL of 1:1 tetrahydrofuran/EtOH was hydrogenated at 60 psi (4218g/cm 2 ) of hydrogen for 16 hours using 
90mg of Pd/BaS0 4 . The catalyst was filtered and the filtrate concentrated at reduced pressure. The residue was 
taken up in EtOAc and washed with water and saturated NaCI solution. After drying over MgS0 4 , the product was 
chromatographed over silica eluting with 1:1 EtOAc.hexane, then EtOAc to give after crystallizing from MeOH, 
100mg (35% yield) of 1-[(3-hydroxyphenyl)methyQ-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester, mp 
114-116°C. 

Analyses: Calc'd for C21H23NO4: C, 71.37; H, 6.56; N, 3.96. Found: C, 71.63; H. 6.49; N, 4.14. 

B. 1-[(3-Hydroxyphenyl)methyQ-5-methoxy-2-methyl-1H-iridole-3-acetic acid hydrazide. Using the method 
described in Example i , Part G, 76mg (0.22 mmol) of 1 -[(3-hydroxyphenyl)-methyl]-5-methoxy-2-methyl-1 H-indole- 
3-acetic acid ethyl ester was reacted with 0.22 mL of hydrazine to give after crystallizing from MeOH 35mg (47% 
yield) of 1 -[(3-hydroxyphenyl)methyl]-5-methoxy-2-methyl-1 H-indole-3-acetic acid hydrazide, mp 201 -203°C. 

Analyses: Calc'd for C 19 H 21 N303: C, 67.24 H, 6.24; N, 12.38. Found: C, 67.46; H, 6.36; N, 12.33. 

Example 32 

Preparation of 1-[(4-Benzyloxyphenyl)methyi]-5-methoxy-2-methyI-1H-indole-3-acetic acid hydrazide. 
[0061] 

A. 1-[(4-Benzyloxyphenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester. Using the procedure 
described in Example 1, Part F, 494mg (2 mmol) of 5-methoxy-2 -m ethyl -IH-indole-3-acetic acid ethyl ester was 
reacted with 80mg (2 mmol) of 60% NaH/mineral oil and 465mg (2 mmol) of para-benzyloxybenzylchloride and 
after chromatography on silica (eluting with 20% EtOAc/hexane) and crystallizing from MeOH there was obtained 
347mg(39%) of 1-[(4-benzyloxyphenyl)methyQ-5-methoxy-2-me%l-1H-indole-3-acetic acid ethyl ester, mp, 118- 
119°C. 

Analyses: Calc'd for C28H29NO4: C, 75.82; H, 6.59; N, 3.16. Found: C, 75.94; H, 6.60; N, 2.96. 

B. 1-[(4-Benzyloxyphenyl)methyQ-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. Using the method 
described in Example 1, Part G, 315mg (0.7 mmol) of 1-[(4-benzyloxy-phenyl)methyl]-5-methoxy-2-methyl-1H- 
indole-3-acetic acid ethyl ester was reacted with 1 .0 mL of hydrazine to give after crystallizing from MeOH 246mg 
(82% yield) of 1-[(443enzyloxyphenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. mp, 179- 
180°C. 

Analyses: Calc'd for C26H27N3O3: C, 72.71 H, 6.34; N, 9.78. Found: C, 72.76; H, 6.43; N, 10.01. 
Example 33 

Preparation of 1-[(4-Hydroxyphenyl)methyl]-5-methoxy-2-methyl-1H-indole-3 acetic acid hydrazide. 
[0062] 

A. 1-[(4-Hydroxyphenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester. Using the procedure 
described in Example 32, Part A, 357mg (0.8 mmol) of 1-[(4-benzloxyphenyl)methyl]-5-methoxy-2-methyl-1H- 
indole-3-acetic acid ethyl ester (Example 33, Part A) was hydrogenated to give, after chromatography on silica 
(eluted with 25% EtOAc/hexane) and crystallization from MeOH, 202mg (77% yield) of 1-[(4-hydroxyphe- 
nyl)methyO-5-methoxy-2-methyl-1H-indole-3-aceticacid ethyl ester, mp, 113-115°C. 

Analyses: Calc'd for C21H23NO4: C, 71.37; H, 6.56; N, 3.96. Found: C, 71.08; H, 6.57; N, 4.18. 

B. 1-[(4-Hydroxyphenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. Using the method 
described in Example 1 . Part G, 182mg (0.5 mmol) of 1-[(4-hydroxyphenyl)-methyl]-5-methoxy-2-methyl-1H-indole- 
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3-acetic acid ethyl ester was reacted with 1.0 mL of hydrazine to give after crystallizing from MeOH 1 10mg (65% 
yield) of 1-[(4-hydroxyphenyl)methyl]-5-methoxy-2- methyl-1 H-indole-3-acetic acid hydrazide, mp, 21 1-214°C. 
Analyses: Calc'd for C^H^NgOs: C. 67.24 H, 6.24; N, 12.38. Found: C, 67.74; H, 6.32; N, 11.83. 

Example 34 

Preparation of 5-Methoxy-2-methyl-1-[(3-nitrophenyl)methyl]-1H-indole-3-acetic acid hydrazide. 
[0063] 

A. 5-Methoxy-2-methyl-1-[(3-nitrophenyl)methyl]-1H-indole-3-acetic acid ethyl ester. Using the procedure 
described in Example 1, Part F, 494mg (2 mmol) of 5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester was 
reacted with 80mg (2 mmol) of 60% NaH/mineral oil and 432mg (2 mmol) of meta-nitrobenzyl bromide and after 
chromatography on silica (eluting with 25% EtOAc/hexane) and crystallization from MeOH, there was obtained 
141mg(18%) of 5-methoxy-2-methyl-1-[(3-nitrophenyl)methyl]-1H-indole-3-acetic acid ethyl ester, mp 105-106°C. 

Analyses: Calc'd for C21H22N2O5: C, 65.96; H, 5.80; N, 7.33. Found: C, 65.84; H, 5.86; N, 7.36. 

B. 5-Methoxy-2-methyl-1 -[(3-nitrophenyl)methyl]-1 H-indole-3-acetic acid hydrazide. Using the method described in 
Example 1, Part G, 115mg (0.3 mmol) of 5-methoxy-2-methyl-1 -[(3-nitrophenyl) methyl]- 1 H-indole-3-acetic acid 
ethyl ester was reacted with 0.3 mL of hydrazine to give after crystallizing from MeOH 42mg (38% yield) of 5-meth- 
oxy-2-methyM -[(3-nitrophenyl)methyl]-1 H-indole-3-acetic acid hydrazide, mp, 1 77-1 79°C. 

Analyses: Calc'd for C^Ha^O* C, 61.95 H, 5.47; N, 15.21. Found: C, 62.53; H, 5.56; N, 14.96. 

Example 35 

Preparation of 1-[(3-Aminophenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. 
[0064] 

A. 1-[(3-Aminophenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester. A solution of 500mg (1.3 
mmol) of 5-methoxy-2-methyl-1-[(3-nitrophenyl)methyl]-1H-indole-3-acetic acid ethyl ester in 50 mL of EtOH was 
hydrogenated for 16 hours at room temperature using 0.1g of 5% Pd/C and 60 psi (4218 g/cm 2 ) of hydrogen. The 
catalyst was filtered and the filtrate concentrated at reduced pressure. The residue was chromatographed on silica, 
eluting with 25% EtOAc/hexane to give 234mg (51% yield) of 1 -[(3-aminophenyl) methyl] -5-methoxy-2-methyl-1 H- 
indole-3-acetic acid ethyl ester as an oil. 

Analyses: Calc'd for C 2 iH24N 2 0 3 : C, 71.57; H, 6.86; N, 7.95. Found: C, 71.18; H, 6.75; N, 7.52. 

B. 1-[(3-Aminophenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-aceticacid hydrazide. Using the method described 
in Example 1, Part G, 192mg (0.54 mmol) of 1-[(3-aminophenyl)-methy!]-5-methoxy-2-methyl-1H-indole-3-acetic 
acid ethyl ester was reacted with 1 .0 mL of hydrazine to give after crystallizing from MeOH 73mg (40% yield) of 1- 
[(3-aminophenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-aceticacid hydrazide, mp, 154-156°C. 

Analyses: Calc'd for Ci^N^: C, 67.44; H, 6.55; N, 16.56. Found: C, 67.47; H, 6.49; N, 16.46. 

Example 36 

Preparation of 5-Methoxy-2-methyl-1-(1-phenylethyl)-1H-indole-3-acetic acid hydrazide. 
[0065] 

A. 5-MethQxy-2-methyl-1-(1-phenylethyl)-1H-indole-3-acetic acid ethyl ester. Using the procedure described in 
Example 1. Part F, 494mg (2 mmol) of 5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester was reacted with 
80mg (2 mmol) of 60% NaH/mineral oil and 0.27 mL (2 mmol) of (l-bromoethyl)benzene and after chromatography 
on silica (eluting with 25% EtOAc/hexane) there was obtained 160mg (22%) of 5-methoxy-2-methyl-1-(1-phenyle- 
thyl)-1 H-indole-3-acetic acid acid ethyl ester as an oil. 

Analyses: Calc'd for C22H25NO3: C, 75.19; H, 7.17; N, 3.99. Found: C, 75.45; H, 7.45; N, 4.40. 

B. 5-Methoxy-2-methyl-1-(1-phenylethyl)-1H-indole-3-acetic acid hydrazide. Using the method described in Exam- 
ple 1 , Part G, 143mg (0.4 mmol) of 5-methoxy-2-methyl-1-(1-phenylethyl)-1 H-indole-3-acetic acid ethyl ester was 
reacted with 0.5 mL of hydrazine to give after chromatography on silica (eluting with EtOAc) 80mg (59% yield) of 
5-methoxy-2-methyl-1-(1-phenylethyl)-1 H-indole-3-acetic acid hydrazide as a white foam. 

Analyses: Calc'd for C20H23N3O2: C, 71.19; H, 6.87; N, 12.45. Found: C, 71.41; H, 7.07; N, 12.53. 
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Example 37 

Preparation of 5-Methoxy-2-methyl-1-[(2-pyridyl)methyl]-1H-indole-3-acetic acid hydrazide. 
5 [0066] 

A. 5-Methoxy-2-methyl-1-[(2-pyridyl)methyl]-1H-indole-3-acetic acid ethyl ester. Using the procedure described in 
Example 1, Part F, 494mg (2 mmol) of 5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester was reacted with 
160 mg (4 mmol) of 60% NaH/mineral oil and 328mg (2 mmol) of 2-picolyl chloride hydrochloride and after chro- 

w matography on silica (eluting with 50% EtOAc/hexane) there was obtained 510mg (75%) of 5-methoxy-2-rnethyl-1 - 
[(2-pyridyl) methyl]- 1 H-indole-3-acetic acid ethyl ester as an oil. 

Analyses: Calc'd for C 2 oH 2 2N 2 0 3 : C, 70.99; H, 6.55; N, 8.28. Found: C, 71 .28; H, 6.84; N, 8.44. 

B. 5-Methoxy-2-methyl-1-[(2-pyridyl)metrryQ-1H-indole-3-acetic acid hydrazide. Using the method described in 
Example 1, Part G, 480mg (1.4 mmol) of 5-methoxy-2-methyl-1-[(2-pyridyl)methyl]-1H-indole-3-acetic acid ethyl 

is ester was reacted with 1 .4 mL of hydrazine to give on crystallization from MeOH 304mg (67% yield) of 5-methoxy- 
2-methyl-1-[(2-pyridyl)methyl]-1H-indole»3-aceticacid hydrazide, mp, 147-148°C. 

Analyses: Calc'd for C 18 H 2 oN 4 0 2 : C. 66.65 H, 6.22; N, 17.27. Found: C, 66.40; H t 6.21; N, 17.34. 

Example 38 

20 

Preparation of 5-Methoxy-2-methyI-1-[(3-pyridyl)methyl]-1H-indole-3-acetic acid hydrazide. 
[0067] 

25 A. 5-Methoxy-2-methyl-1-[(3-pyridyl)methyl]-1 H-indole-3-acetic acid ethyl ester. To a solution of 247mg (1 mmol) of 
5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester in 5 mL of DMSO waas added 154mg of 85% KOH. The 
mixture was cooled with an ice-water bath and 164mg (1 mmol) of 3-picolyl chloride hydrochloride was added. The 
cooling bath was removed and the mixture stirred for 4 hours. After diluting with water the product was extracted 
with EtOAc and the EtOAc solution washed with saturated NaCI solution. After drying over MgS0 4 , the product was 

30 chromatographed over silica eluting with 50% EtOAc/hexane and then crystallized from MeOH to give 75mg (22% 
yield) of 5-methoxy-2-methyl-1 -[(3-pyridyl) methyl] -1 H-indole-3-acetic acid ethyl ester, mp, 109-1 1 1°C. 

Analyses: Calc'd for C 20 H 22 N 2 O 3 : C, 70.99; H, 6.55; N, 8.28. Found: C, 71 .05; H, 6.66; N, 8.20. 
B. 5-Methoxy-2-methyl-1-[(3-pyridyl)methyl]-1H-indole-3-acetic acid hydrazide. Using the method described in 
Example 1, Part G, 340 mg (1.0 mmol) of 5-methoxy-2-methyl-1 -[(3-pyridyl) methyl] -1H-indole-3-acetic acid ethyl 

35 ester was reacted with 1 .0 mL of hydrazine to give on crystallization from MeOH 54mg (1 7% yield) of 5-methoxy- 
2-methyl-1-[(3-pyridyl)methyl]-1H-indole-3-aceticacid hydrazide, mp 153-1 54. 5°C. 

Analyses: Calc'd for C 218 H 20 N 4 O 2 : C, 66.65 H, 6.22; N, 17.27. Found: C, 66.84; H, 6.36; N, 17.17. 

Example 39 

40 

Preparation of 5-Methoxy-2-methyl-1-[(4-pyridyl)methyl]-1H-indole-3-acetic acid hydrazide. 
[0068] 

45 A. 5-Methoxy-2-methyl-1-[(4-pyridyl)methyl]-1 H-indole-3-acetic acid ethyl ester. Using the procedure described in 
Example 1, Part F, 494mg (2 mmol) of 5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester was reacted with 
160 mg (4 mmol) of 60% NaH/mineral oil and 328mg (2 mmol) of 4-picolyl chloride hydrochloride and after chro- 
matography on silica (eluting with 50% EtOAc/hexane) there was obtained 480mg (71%) of 5-methoxy-2-methyl-1- 
[(4-pyridyl)methyl]-1H-indole-3-acetic acid ethyl ester as an oil which solidified on standing. 

so B. 5-Methoxy-2-methyl-1-[(4-pyridyl)methyl]-1H-indole-3-acetic acid hydrazide. Using the method described in 
Example 1, Part G, 410mg (1.2 mmol) of 5-methoxy-2-methyl-1-[(4-pyridyl)methyl]-1H-indole-3-acetic acid ethyl 
ester was reacted with 1 .2 mL of hydrazine to give on crystallization from MeOH 1 48mg (38% yield) of 5-methoxy- 
2-methyl-1 -[(4-pyridyl)methyl]-1 H-indole-3-acetic acid hydrazide, mp, 1 92-1 93.5°C. 

Analyses: Calc'd for C 18 H 20 N 4 O 2 : C, 66.65 H, 6.22; N, 17.27. Found: C, 66.54; H, 6.27; N, 17.10. 

55 
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Example 40 

Preparation of 5-Methoxy-2-methyl-1-[(2^uinolyl)methyn-1H-irxJo!e-3-acetic acid hydrazide. 
5 [0069] 

A. 5-Methoxy-2-methyl-1-[(2<^uinolyl)methyI]-1H-indole-3-acetic acid ethyl ester. Using the procedure described in 
Example 1 , Part F, 525 mg (2.1 mmol) of 5-methoxy-2-methyM H-indole-3 -acetic acid ethyl ester was reacted with 
168mg (4.2 mmol) of 60% NaH/mineral oil and 450mg (2.1 mmol) of 2-chloromethyl-quinoline hydrochloride and 

w after chromatography on silica (eluting with 25% EtOAc/hexane) there was obtained 466mg (57%) of 5-methoxy-2- 
methyl-1-[(2-quinolyl)methyQ-1H-indole-3-acetic acid ethyl ester as an oil. 

B. 5-Methoxy-2-methyl-1-[(2-quinolyl)methyl]-1H-indole-3-acetic acid hydrazide. Using the method described in 
Example 1, Part G, 446mg (1.15 mmol) of 5-methoxy-2-methyl-1-[(2-quinolyl)methyl]-1H-indole-3-acetic acid ethyl 
ester was reacted with 1 .0 mL of hydrazine to give on crystallization from MeOH 238mg (55% yield) of 5-methoxy- 

75 2-methyl-1 -[(2-quinolyl)methyl]-1 H-indole-3-acetic acid hydrazide, mp, 173-175°C. 

Analyses: Calc'd for C22H22N4O2: C, 70.57 H, 5.92; N, 14.96. Found: C, 70.37; H, 6.02; N, 14.93. 

Example 41 

20 Preparation of 5-Methoxy-2-methyl-1 -(3-phenylpropyl)-1 H-indole-3 -acetic acid hydrazide. 
[0070] 

A. 5-Methoxy-2-methyl-1-(3-phenylpropyl)-1H-indole-3-acetic acid ethyl ester. Using the procedure described in 
25 Example 1 Part F, 494mg (2 mmol) of 5-methoxy-2-methyl-1 H-indole-3-acetic acid ethyl ester was reacted with 80 

mg (2 mmol) of 60% NaH/mineral oil and 0.3 mL (2 mmol) of 1-bromo-3 -phenyl propane and after chromatography 

on silica(eluting with 25% EtOAc/hexane) there was obtained 424 mg (58%) of 5-methoxy-2-methyl-1-(3-phenyl- 

propyl)-1H-indole-3-acetic acid ethyl ester as an oil. 

Analyses: Calc'd for C23H27NO3: C. 75.59; H, 7.45; N, 3.83. Found: C, 75.71 ; H, 7.70; N, 3.90. 
30 B. 5-Methoxy-2-methyl-1-(3-phenylpropyl)-1H-indole-3-acetic acid hydrazide. Using the method described in 

Example 1 , Part G, 308mg (0.84 mmol) of 5-methoxy-2-methyl-1 -(3-phenylpropyl)-1 H-indole-3-acetic acid ethyl 

ester was reacted with 0.9 mL of hydrazine to give after crystallizing from MeOH 93mg (31% yield) of 5-methoxy- 

2-methyl-1-(3-phenylpropyl)-1H-indole-3-aceticacid hydrazide, mp, 133-135°C. 

Analyses: Calc'd for C 21 H25N 3 02: C, 71.77; H, 7.17; N, 11.96. Found: C p 72.02; H, 7.38; N, 11.98. 

35 

Example 42 

Preparation of 5-Methoxy-2-methyl-1-(4-phenylbutyl)-1H-indole-3-acetic acid hydrazide. 
40 [0071] 

A. 5-Methoxy-2-methyl-1-(4-phenylbutyl)-1H-indole-3-acetic acid ethyl ester. Using the procedure described in 
Example 1, Part F, 494mg (2 mmol) of 5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester was reacted with 
80mg (2 mmol) of 60% NaH/mineral oil and 337mg (2 mmol) of 4-chlorobutylbenzene and after chromatography on 

45 silica (eluting with 20% EtOAc/hexane) there was obtained 234mg (15%) of 5-methoxy-2-methyl-1 -(4-phenylbutyl)- 
1 H-indole-3-acetic acid ethyl ester as an oil. 

Analyses: Calc'd for C24H29NO3: C, 75.96; H, 7.70; N, 3.69. Found: C, 76.18; H, 7.73; N, 3.79. 

B. 5-Methoxy-2-methyl-1-(4-phenylbutyl)-1H-indole-3-acetic acid hydrazide. Using the method described in Exam- 
ple 1 , Part G, 21 5mg (0.57 mmol) of 5-methoxy-2-methyl-1 -(4-phenylbutyl)-1 H-indole-3-acetic acid ethyl ester was 

50 reacted with 0.6 mL of hydrazine to give after crystallizing from MeOH 62mg (30% yield) of 5- methoxy-2- methyl- 1 - 
(4-phenylbutyl)-1H-indole-3-acetic acid hydrazide, mp, 133-135°C. 

Analyses: Calc'd for C22H27N3O2: C. 72.30; H, 7.45; N, 11.50. Found: C, 72.32; H, 7.45; N, 11.35. 
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Example 43 

Preparation of 2-Chloro-5-methoxy-1-(phenylmethyl)-1H-indo!e-3-acetic acid hydrazide. 
5 [0072] 

A. 5-Methoxy-1 -(phenylmelhyl)-l H-indoIe-3-acetic acid phenylmethyl ester. A solution of 2.0g (10 mmol) of 5-meth- 
oxy-1 H-indole-3-acetic acid in 1 00 mL of DMF was treated in portions with 1 ,0g (25 mmol) of 60% NaH/mineral oil 
and after 1 0 minutes, 3 mL of benzyl bromide added. After 22 hours, the mixture was diluted with water, extracted 

10 with EtOAc, the EtOAc solution washed with water, saturated NaCI solution and dried over Na 2 S0 4 . After concen- 
trating at reduced pressure, the residue was chromatographed over silica eluting with CH 2 CI 2 to give 3.7g (96% 
yield) of 5-methoxy-1 -(phenyl methyl) -1H-indole-3-acetic acid phenylmetnyl ester as an oil (structure confirmed by 
nmr). 

B. 2-Chloro-5-methoxy-1-(phenylmethyl)-1 H-indole-3-acetic acid phenylmethyl ester. While cooling at -5°C, 0.6 mL 
75 (4.9 mmol) of borontrif luoride etherate was added to 770mg (2 mmol) of 5-methoxy-1 -(phenylmetnyl)- 1 H-indole-3- 

acetic acid phenylmethyl ester in 100 mL of CH 2 CI 2 , followed by 0.24 mL (3 mmol) of S0 2 CI 2 . After 10 minutes, an 
aqueous NaHC0 3 solution was added, the CH 2 Ci 2 layer separated, dried (Na 2 S0 4 ), and concentrated at reduced 
pressure. The residue was chromatographed on silica eluting with a gradient 

20 (15% ether/hexane-*1 00% ether) 

to give 100mg (12% yield) of 2-chloro-5-methoxy-1 -(phenyl methyl)- 1H-indole-3-acetic acid phenylmethyl 
ester(structure confirmed by nmr). 

C. 2-Chloro-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. A solution of 100mg (0.238 mmol) of 
25 2-chloro-5-methoxy-1H-indole-3-acetic acid phenylmethyl ester and 5 mL of hydrazine hydrate in 40 mL of EtOH 

was heated to maintain reflux for 1 .5 hours. The reaction mixture was cooled, extracted with EtOAc, the EtOAc 
solution washed with saturated NaCI solution and dried over Na 2 S0 4 . After concentrating at reduced pressure, the 
residue was triturated with ether and dried to give 90mg (100% yield) of 2-chloro-5-methoxy-1 -(phenylmethyl)- 1H- 
indole-3-acetic acid hydrazide, mp, 186-187°C. 
30 Analyses: Calc'd for C 18 H 18 CIN 3 0 2 : C, 62.88; H, 5.28; CI, 10.31 ;N, 12.22. Found: C, 62.31; H, 5.62; CI. 10.63; 

N, 11.30. 

Example 44 

35 Preparation of 2-Bromo-5-methoxy-1 -(phenylmethyl)- 1 H-indole-3-acetic acid hydrazide. 

* 

[0073] 

A. 2-Bromo-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetic acid phenylmethyl ester. With stirring, 450mg (2.5 
40 mmol) of N-bromosuccinimide was added to 91 Omg (2.4 mmol) of 5-methoxy-1 -(phenylmethyl)- 1 H-indole-3-acetic 

acid phenylmethyl ester (Example 44, Part A) in 75 mL of CCI 4 . After 15 minutes, the reaction mixture was washed 
with an aqueous Na 2 S 2 0 4 solution, water, then saturated NaCI solution, and dried over Na 2 S0 4 . After concentrat- 
ing at reduced pressure, the residue was chromatographed on silica eluting with a CH 2 CI 2 and crystallizing from 
ether/hexane to give 420mg (69% yield) of 2-bromo-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetic acid phenyl- 
45 methyl ester, mp, 89-90°C. 

Analyses: Calc'd for C 25 H 22 BrN0 3 : C, 64.66; H, 4.78; N, 3.02. Found: C, 64.43; H, 4.75; N, 2.96. 

B. 2-Bromo-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. A solution of 340mg (0.732 mmol) of 
2-Bromo-5-methoxy-1 -(phenylmethyl)- 1 H-indole-3-acetic acid phenylmethyl ester and 5 mLof hydrazine hydrate in 
50 mL of EtOH was heated to maintain reflux for 2.75 hours. The reaction mixture was cooled, extracted with 

so EtOAc, the EtOAc solution washed with saturated NaCI solution and dried over Na 2 S0 4 . After concentrating at 
reduced pressure, the residue was chromatographed on silica eluting win ether, then EtOAc to give 200mg (71% 
yield) of 2-bromo-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide, mp, 178-180°C. 

Analyses: Calc'd for C 18 H 18 BrN 3 0 2 : C, 55.68; H, 4.67; Br, 20.58;N, 10.82. Found: C, 54.02; H, 4.52; Br, 23.17; 
N, 10.69. 

55 
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Example 45 

Preparation of 5-Methoxy-2-methylthic~1 -(phenyl methyl)- 1 H-indole-3-acetic acid hydrazide. 
5 [0074] 

A. 5-Methoxy-2-methylthio-1-(phenylmethyl)-1H-indole-3-acetic acid phenylmethyl ester. A solution of 1.0 mL (11 
mmol) of dimethyl disulfide in 25 mL of CH 2 CI 2 was cooled to -25°C, 0.8 mL (10 mmol) of S0 2 CI 2 added, the cool- 
ing bath removed, and the mixture stirred and let warm to room temperature. Three mL of this solution was added 

10 to 770mg (2 mmol) of 5-methoxy-1-(phenylmethyl)-1 H-indole-3-acetic acid phenylmethyl ester (Example 44, Part 
A) in 100 mL of CH 2 CI 2 . After 0.5 hour, the reaction mixture was washed with an aqueous Na 2 C0 3 solution, satu- 
rated. NaCI solution, and dried over Na 2 S0 4 . After concentrating at reduced pressure, the residue was chromato- 
graphed (eluted with a gradient, 

is 20% ether/hexane-^30% ether/hexane) 

and crystallized from ether/hexane to give 600mg (70% yield) of 5-methoxy-2-methylthio-1-(phenylmethyl)-1H- 
indole-3-acetic acid phenylmethyl ester, mp, 89-90°C. 

Analyses: Calc'd for C^H^NC^S: C, 72.36; H, 5.84; N, 3.25; S, 7.75. Found: C. 72.43; H, 5.87; N, 3.30; 
20 S.7.60. 

B. 5-Methoxy-2-methylthio-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. Using the procedure described in 
Example 45, Part B, 240mg (0.555) of 5-methoxy-2-methylthio-1 -(phenyl methyl) -1H-indole-3-acetic acid phenyl- 
methyl ester and 5 mL of hydrazine hydrate in 40 mL of EtOH were converted to 205mg (100% yield) of 5-methoxy- 
2-methylthio-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide, mp, 181-182°C. 

25 Analyses: Calc'd for C 19 H 21 N 3 0 2 S: C, 64.20; H, 5.95; N, 1 1 .82; S, 9.02. Found: C, 64.05; H, 5.99; N, 1 1 .53; S. 

8.75. 

Example 46 

30 Preparation of 5-Fluoro-2-methyl-1 -(phenylmethyl)-l H-indole-3-acetic add hydrazide. 
[0075] 

A. 5-Fluoro-2-methyl-1H-indole-3-acetic acid ethyl ester. As described in Example 14, Part A, 27.95g (0.16 mol) of 
35 4-fluorophenylhydrazine hydrochloride and 19.72g (0.1 7 mol) of levulinic acid were reacted and after chromatogra- 
phy on silica (5% EtOAc/toluene) gave 5-fluoro-2-methyl-1H-indole-3-acetic acid ethyl ester as an oil. 

Analyses: Calc'd for C 13 H 14 FN0 2 : C, 66.37; H, 6.00; N, 5.95. Found: C, 66.12; H, 6.08; N, 5.87. 

B. 5-Fluoro-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ether ester. Using the procedure described in 
Example 1 , Part F, 470mg (2 mmol) of 5-f luoro-2-methyl-1 H-indole-3-acetic acid ethyl ester was reacted with 80mg 

40 (2 mmol) of 60% NaH/mineral oil and 0.24 mL (2 mmol) benzyl bromide and after chromatography on silica (eluting 
with 25% EtOAc/hexane) and crystallizing from MeOH there was obtained 499mg (77%) of 5-fluoro-2-methyl-1- 
(phenylmethyl)-1H-indole-3-aceticacid ether ester, mp, 79-81 °C. 

Analyses: Calc'd for C 20 H 20 FNO 2 : C, 73.83; H, 6.20; N, 4.30. Found: C, 74.12; H, 6.30; N, 4.31. 

C. 5-Fluoro-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. Using the method described in Example 
45 1, Part G, 450mg (1 .4 mmol) of 5-fluoro-2-methyl-1 -(phenylmethyl)- 1 H-indole-3 -acetic acid ether ester was reacted 

with 2.0 mL of hydrazine to give after crystallizing from MeOH 170mg (39% yield) of 5-fluoro-2-methyl-1 -(phenyl - 
methyl)-1H-indole-3-acetic acid hydrazide, mp, 167-169°C. 

Analyses: Calc'd for C 18 H 18 FN 3 0: C, 69.44; H, 5.83; N, 13.50. Found: C. 69.70 H, 5.87; N, 13.67. 

so Example 47 

Preparation of 5-Chloro-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. 
[0076] 

55 

A. 5-Chloro-2-methyl-1H-indole-3-acetic acid ethyl ester. As described in Example 14, Part A, 16.01g (0.089 mol) 
of 4-chlorophenylhydrazine hydrochloride and 10.65g (0.092 mol) of levulinic acid were treated with dry HCI in 
EtOH to give after chromatography on silica (eluted with 15% EtOAc/hexane) 11. 5g (51% yield) of 5-chloro-2- 
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methyl-1 H-indole-3-acetic acid ethyi ester as an oil. 

Analyses: Calc'd for C 13 H 14 CIN0 2 : C, 62.03; H, 5.61 ; N, 5.57. Found: C, 61 .97; H, 5.58; N, 5.85. 

B. 5-Chloro-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ether ester. Using the procedure described in 
Example 1 , Part F, 503mg (2 mmol) of 5-chloro-2-methyl-1 H-indole-3-acetic acid ethyl ester was reacted with 80mg 

5 (2 mmol) of 60% NaH/mineral oil and 0.24 mL (2 mmol) benzyl bromide and after chromatography on silica (eluting 
with 25% EtOAc/hexane) there was obtained 357mg (52%) of 5-chloro-2-methyl-1-(2-phenylmethyl)-1H-indote-3- 
acetic acid ether ester as an oil. 

Analyses: Calc'd for C 20 H2oCIN0 2 : C, 70.27; H, 5.90; N, 4.10. Found: C, 70.48; H, 5.80; N, 3.99. 

C. 5-Chloro-2-methyl-1-(pheny!methyl)-1 H-indole-3-acetic acid hydrazide. Using the method described in Example 
10 1, Part G, 324mg (0.95 mmol) of 5-chloro-2-methyt-1-(phenylmethyl)-1H-indole-3-acetic acid ether ester was 

reacted with 2.0 mL of hydrazine to give after crystallizing from MeOH 76mg (24% yield) of 5-chloro-2-methyl-1- 
(phenylmethyl)-1H-indole-3-acetic acid hydrazide, mp, 167-169°C. 

Analyses: Calc'd for C 18 H 18 CIN 3 0: C, 66.95; H, 5.53; N, 12.82. Found: C, 66.25 H, 5.59; N, 12.79. 

15 Example 48 

Preparation of 5-Chloro-[(3-chlorophenyl)methyl]-2-methyl-1H-indole-3-acetic acid hydrazide. 
[0077] 

20 

A. 5-Chloro-[(3-chlorophenyl)methyl]-2-methyl-1H-indole-3-acetic acid ethyl ester. Using the procedure described 
in Example 1 , Part F, 503 mg (2 mmol) of Schloro-2-methyt-1H-indole-3-acetic acid ethyl ester (Example 48, Part 
A) was reacted with 80mg (2 mmol) of 60% NaH/mineral oil and 0.25 mL (2 mmol) of m-chlorobenzylchloride and 
after chromatography on silica (eluting with 20% EtOAc/hexane) and crystallization from MeOH there was obtained 

25 325mg (43%) of 5-chloro-[(3-chlorophenyl)-methyl]-2-methyl-1-1H-indole-3-acetic acid ethyl ester, mp, 97-106°C. 
Analyses: Calc'd for C 2 oH 19 CI 2 N0 2 : C, 63.84; H, 5.09; N, 3.72. Found: C, 64.07; H, 5.10; N, 3.63. 

B. 5-Chloro-[(3-chlorophenyl)methyl]-2-methyl-1H-indole-3-acetic acid hydrazide. Using the method described in 
Example 1, Part G, 315mg (0.83 mmol) of 5-chloro-[(3-chlorophenyl)methyl]-2-methyl-1-1H-indole-3-acetic acid 
ethyl ester was reacted with 0.9 mL of hydrazine to give after crystallizing from MeOH 119mg (40% yield) of 5- 

30 chloro-[(3-chlorophenyl)-methyl]-2-methyl-1-1H-indole-3-acetic acid hydrazide. mp, 168-170°C. 

Analyses: Calc'd for C 18 H 17 CI 2 N 3 0: C, 59.68; H, 4.73; N, 11.60. Found: C.59.79; H, 4.86; N, 11.83. 

Example 49 

35 Preparation of 5-Bromo-2-methyl-1 -(phenylmethyl)-l H-indole-3-acetic acid hydrazide. 
[0078] 

A. 5-Bromo-2-methyl-1H-indole-3-acetic acid ethyl ester. As described in Example 14, Part A, 32.3g (0.144 mol) of 
40 4-bromophenyl hydrazine hydrochloride and 15.36 mL (0.15 mol) of levulinic acid were treated with dry HCI in 300 

mL of EtOH to give after chromatography on silica (eluted with 5% EtOAc/toluene) 35.72g (83% yield) of 5-bromo- 
2-methyl-1 H-indole-3 -acetic acid ethyl ester, that solidified on standing, mp, 65-68°C. 

Analyses: Calc'd for C 13 H 14 BrN0 2 : C, 52.72; H, 4.77; N, 4.73. Found: C. 52.94; H, 4.77; N, 4.95. 

B. 5-Bromo-2-methyM-(phenylmehy1)-l H-indole-3-acetic acid ethyl ester. Using the procedure described in Exam- 
45 pie 1, Part F, 592 mg (2 mmol) of 5-bromo-2-methyl-1H-indole-3-acetic acid ethyl ester was reacted with 80mg (2 

mmol) of 60% NaH/mineral oil and 0.24 mL (2 mmol) benzyl bromide and after chromatography on silica (eluting 
with 33% EtOAc/hexane) and crystallizing from MeOH there was obtained 330mg (42%) of 5-bromo-2-methyl-1- 
(phenylmethyl)-1H-indole-3-acetic acid ethyl ester, mp, 83-84°C. 

Analyses: Calc'd for C 20 H 20 BrNO 2 : C, 62.19; H, 5.22; N, 3.63. Found: C, 62.44; H, 5.29; N, 3.59. 
50 C. 5-Bromo-2-methyl-1 -(phenylmethyl)-l H-indole-3-acetic acid hydrazide. Using the method described in Example 
1, Part G, 312mg (0.81 mmol) of 5-bromo-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester was 
reacted with 0.81 mL of hydrazine to gave after crystallizing from MeOH 130mg (43% yield) of 5-bromo-2-methyl- 
1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide, mp 181-182°C. 

Analyses: Calc'd for C 18 H 18 BrN 3 0: C, 58.08; H, 4.87; N, 11.29. Found: C, 58.37; H, 4.87 N, 11.27. 

55 

[0079] Example 50 

[0080] Preparation of 1 -([1 ,1 '-biphenyl]-3-ylmethyl)-5-bromo-2-methyl-1 H-indole-3 -acetic acid hydrazide. 
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A. 1-([1,V-biphenyQ-3-ylmet^l)-5-bromo-2-methyl-1H-indole-3-acetic acid ethyl ester. Using the procedure 
described in Example 1 , Part F, 592mg (2 mmol) of 5-bromo-2-methyl-1H-indole-3-acetic acid ethyl ester (Example 
51 , Part A) was reacted with 80mg (2 mmol) of 60% NaH/mineral oil and 405mg (2 mmol) of 3-chloromethylbiphe- 
nyl and after workup of the reaction mixture and chromatography on silica (eluted with 33% EtOAc/hexane) there 

5 was obtained 690mg 75%) of 1-([1,1'-biphenyl]-3-ylmethyl)-5-bromo-2-methyt-1H-indole-3-acetic acid ethyl ester 
as a yellow oil. 

Analyses: Calc'd for C 2 6H24BrN0 2 : C, 67.54; H, 5.23; N, 3.03. Found: C, 67.73; H, 5.46; N, 2.74. 

B. 1-([1,r-biphenyl]-3-ylmethyl)-5-bromo-2-methyl-1H-indole-3-acetic acid hydrazide. Using the method described 
in Example 1 , Part G, 550mg (1 .2 mmol) of 1 -([1 ,r-bipheny0-3-ylmetriyl)-5-bromo-2-methyl-1 H-indole-3-acetic acid 

w ethyl ester was reacted with 1 .2 mL of hydrazine to give after crystallizing from MeOH 290mg (54% yield) of 1 -([1 , 1 *- 
biphenyQ-3-ylmethyl)-5-bromo-2-methyt-1H-indole-3^aceticacid hydrazide, mp, 162-164°C. 

Analyses: Calc'd for C^> 4 H 22 BrN 3 0: Q 64.29; H, 4.94; N, 9.37. Found: C. 64.52; H, 5.05; N, 9.16. 

Example 51 

15 

Preparation of 1-[(3-Benzyloxyphenyl)methyl]-5-bromo-2-methyl-1H-indole-3-acetic acid hydrazide. 
[0081] 

20 A. 1-[(3-Benzyloxyphenyl)methyQ-5-bromo-2-methyl-1-1H-indole-3-acetic acid ethyl ester. Using the procedure 
described in Example 1 , Part F, 592mg (2 mmol) of 5-bromo-2-methyl-1H-indole-3-acetic acid ethyl ester (Example 
51. Part A) was reacted with 80mg (2 mmol) of 60% NaH/mineral oil and 465mg (2 mmol) of 3-benzyloxyben- 
zylchloride and after workup of the reaction mixture and chromatograpy on silica(eluted with 33% EtOAc/hexane) 
there was obtained 592mg (60%) of 1-((3-benzyloxyphenyl)methyl]-5-bromo-2-methyl-1H-indole-3-acetic acid 

25 ethyl ester as an oil. 

B. 1-[(3-Benzyloxyphenyl)methyl]-5-bromo-2-methyl-1H-indole-3-acetic acid hydrazide. Using the method 
described in Example 1, Part G, 565 mg (1.15 mmol) of 1-[(3-benzyioxyphenyl)methyl)-5-bromo-2-methyl-1H- 
indole-3-acetic acid ethyl ester was reacted with 1 .2 mL of hydrazine to give after crystallization from MeOH 318mg 
(60% yield) of 1 -[(3-benzyloxyphenyl)methyl]-5-bromo-2-methyl-1 H-indole-3-acetic acid hydrazide, mp, 1 63-1 64°C. 

30 Analyses: Calc'd for C 2 5H 24 BrN 3 0 2 : C, 62.77; H, 5.06; N, 8.78. Found: C, 62.69; H, 5.21 ; N, 8.75. 

Example 52 

Preparation of 4-Bromo-2-methyM -(phenylmethyl)-1 H-indole-3-acetic acid hydrazide. 

35 

[0082] 

A. 4-Bromo-2-methyl-1 H-indole-3-acetic acid ethyl ester and 6-bromo-2-methyl-1 H-indole-3-acetic acid ethyl ester. 
As described in Example 14, Part A, 25.0g (0.112 mol) of 3-bromophenylhydrazine hydrochloride and 12.28 mL 

40 (0.1 2 mol) of levulinic acid were treated with dry HCI in 300 mL of EtOH and the reaction worked up to give an oil. 
Chromatograpy on silica eluting with 1 5% EtOAc/toluene gave in the early fractions, 1 1 .84g (36% yield) of 6-bromo- 
2-methyl-1H-indole-3-acetic acid ethyl ester, which solidified on standing, mp, 95-98°C. 

Analyses: Calc'd for C 13 H 14 BrN0 2 : C, 52.72; H, 4.77; N, 4.73. Found: C, 53.59; H, 4.89; N, 4.31. From the 
above chromatography, later fractions gave an oil which was triturated with cyclohexane to give 1 .8g (5.5% yield) 
45 of 4-bromo-2-methyl-1 H-indole-3 -acetic acid ethyl ester, mp, 74-84°C. 

Analyses: Calc'd for C 13 H 14 BrN0 2 : C, 52.72; H, 4.77; N, 4.73. Found: C, 52.97; H, 4.78; N, 4.66. 

B. 4-Bromo-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester. Using the procedure described in 
Example 1 , Part F, 1 . 1 8g (4 mmol) of 4-bromo-2-methyl-1 H-indole-3-acetic acid ethyl ester was reacted with 1 60mg 
(2 mmol) of 60% NaH/mineral oil and 0.48 mL (4 mmol) benzyl bromide and after chromatography on silica (eluting 

so with 25% EtOAc/hexane) and crystallizing from MeOH there was obtained 1 .2g (78%) of 4-bromo-2-methyl-1 -(phe- 
nylmethyl)-1H-indo1e-3-acetic acid ethyl ester, mp, 133-135°C. 

Analyses: Calc'd for C2oH 2 oBrN0 2 : C, 62.19; H, 5.22; N, 3.63. Found: C, 62.46; H, 5.31 ; N, 3.64. 

C. 4-Bromo-2-methyl-1-(phenylmethyl)-1H-indole-3-aceticacid hydrazide. Using the method described in Example 
1 , Part G, 386mg (1 .0 mmol) of 4-bromo-2-methyl-1 -(phenylmethyl)-1 H-indole-3-acetic acid ethyl ester was reacted 

55 with 1.0 mL of hydrazine to give after crystallization from MeOH 214mg (58% yield) of 4-bromo-2-methyl-1-(phe- 
nylmethyl)-1H-indole-3-aceticacid hydrazide, mp, 182-1 83°C. 

Analyses: Calc'd for C 18 H 18 BrN 3 0: C, 58.08; H, 4.87; N, 1 1.29. Found: C. 58.1 1 ; H, 4.90; N, 1 1.49. 
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Example 53 

Preparation of 6-Bromo-2-me1hyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. 
5 [0083] 

A. 6-Bromo-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester. Using the procedure described in 
Example 1, Part F, 1.1 8g (4 mmol) of 6-bromo-2-methyt-1H-ir»dole-3-acetic acid ethyl ester (Example 54, Part A) 
was reacted with 160mg (2 mmol) of 60% NaH/mineral oil and 0.48 ml_ (4 mmol) benzyl bromide and after chroma- 

10 tography on silica (eluting with 25% EtOAc/hexane) and crystallizing from MeOH there was obtained 776mg (50%) 
of 6-bromo-2-methyl-1 -(2-phenylmethyl)-1 H-indole-3-acetic acid ethyi ester, mp, 99-1 00°C. 

Analyses: Calc'd for C^HgoBrNOg: C, 62.19; H, 5.22; N, 3.63. Found: C, 62.18; H, 5.29; N, 3.59. 

B. 6-Bromo-2-methyl-1 -(phenyl methyl) -1 H-indole-3-acetic acid hydrazide. Using the method described in Example 
1, Part G, 360mg (0.93 mmol) of 6-bromo-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic add ethyl ester was 

is reacted with 1 .0 mL of hydrazine to give after crystallizing from MeOH 1 78mg (51% yield) of 6-bromo-2-methyl-1 - 
(phenylmethyl)-1H-indole-3-aceticacid hydrazide, mp, 183-184°C. 

Analyses: Calc'd for C 18 H 18 BrN 3 0: C. 58.08; H, 4.87; N, 11.29. Found: C, 58.33; H, 4.96; N, 11.28. 

Example 54 

20 

Preparation of 2-Methyl-4-phenyl-1 -(phenyl methyl)- 1 H-indole-3-acetic acid hydrazide. 
[0084] 

25 A. 2-Methyl-4-phenyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester. To 25 mL of EtOH was added 386mg 
(1.0 mmol) of 4-bromo-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester (Example 54, Part B), 139mg 
(0. 1 2 mmol) of Pd[P(C 6 H 5 )3] 4 , and 4.5 mL of a 2M Na 2 C0 3 solution. To this solution was added 281 mg (2.3 mmol) 
of phenylboric acid in 5 mL of EtOH and the resulting mixture heated to maintain reflux for 16h. After cooling, the 
mixture was diluted with EtOAc and filtered thru celite. The filtrate was washed with water and saturated NaCI solu- 

30 tion, dried (MgS0 4 ), and concentrated at reduced pressure. The residue was chromatographed on silica, eluting 
with 25% EtOAc/hexane and then recrystallized twice from MeOH to give 142mg (37% yield) of 2-methyl-4-phenyl- 
1 -(phenylmethyl)-l H-indole-3-acetic acid ethyl ester, mp, 115-11 7°C. 

Analyses: Calc'd for C 26 H 25 N0 2 : C, 81.43; H, 6.57; N, 3.65. Found: C, 81.15; H, 6.70; N, 3.71. 
B. 2-Methyl-4-phenyl-1 -(phenylmethyl)-l H-indole-3-acetic acid hydrazide. Using the method described in Example 

35 1, Part G, 127mg (0.33 mmol) of 2-methyl-4-phenyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester was 
reacted with 0.35 mL of hydrazine to give after crystallizing from MeOH/hexane 40mg (32% yield) of 2-methyl-4- 
phenyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide, mp, 73-77°C. 

Analyses: Calc'd for C 2 4H 2 3N 3 0: C, 78.02; H, 6.27; N, 11.37. Found: C, 78.10; H.6.35; N, 11.44. 

40 Example 55 

■ 

Preparation of 2-Methyl-5-phenyl-1 -(phenylmethyl)-l H-indole-3-acetic acid hydrazide. 
[0085] 

45 

A. 2-Methy!-5-phenyl-1 -(phenylmethyl)-l H-indole-3-acetic acid ethyl ester. Using the method described in Example 
56, Part A, 266mg (0.7 mmol) of 5-bromo-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester (Example 
51 , Part B), 194mg (0. 1 68 mmol) of Pd[P(C 6 H 5 )3]4, 3.2 mL of a 2M Na 2 C0 3 solution, and 1 96mg (1 .6 mmol) of phe- 
nylboric acid were reacted to give, after silica chromatograpy and crystallization from MeOH, 95mg (35% yield) of 

50 2-methyl-5-phenyl-1 -(phenylmethyl)-l H-indole-3-acetic add ethyl ester, mp 116-11 9°C. 

Analyses: Calc'd for C 26 H 25 N0 2 : C, 81.43; H, 6.57; N, 3.65. Found: C, 81.41 ; H, 6.64; N, 3.85. 

B. 2-Methyl-5-phenyI-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. Using the method described in Example 
1 , Part G, 80mg (0.2 mmol) of 2-methyl-5-phenyl-1-(phenylmethy!)-1 H-indole-3-acetic acid ethyl ester was reacted 
with 0.5 mL of hydrazine to give after crystallizing from MeOH 26mg [35% yield) of 2-methyl-5-phenyl-1 -(phenylme- 

55 thyl)-1 H-indole-3-acetic acid hydrazide, mp 1 54-1 56°C. 

Analyses: Calc'd for C 24 H 23 N 3 0: C, 78.02; H, 6.27; N, 1 1 .37. Found: C, 78.26; H, 6.28; N, 1 1 .34. 
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Example 56 

Preparation of 2-Methyl-6-phenyM -(phenyim ethyl)- 1 H-indole-3-acetic acid hydrazide. 
[0086] 

A. 2-Methyl-6-phenyl-1 -(phenylmethyl)-l H-indole-3-acetic acid ethyl ester. Using the method described in Example 
56, Part A, 386mg (1.0 mmol) of 6-bromo-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester (Example 
55. Part A), 139mg (0.12 mmol) of Pd[P(C 6 H5) 3 ] 4 , 4.5 mL of a 2M Na 2 C0 3 solution, and 281mg (2.3 mmol) of phe- 
nylboric acid were reacted to give, after silica chromatograpy and crystallization from MeOH, 198mg (52% yield) of 
2-methyl-6-phenyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester, mp, 90-93°C. 

Analyses: Calc'd for C2 6 H 2 5N0 2 : C, 81.43; H, 6.57; N, 3.65. Found: C, 81.20; H, 6.73; N f 3.70. 

B. 2-Methyl-6-phenyl-1 -(phenylmethyl)-l H-indole-3-acetic acid hydrazide. Using the method described in Example 
1, Part G, 170mg (0,2 mmol) of 2-methyl-6-phenyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester were 
reacted with 0.45 mL of hydrazine to give after crystallizing from MeOH 66mg (41% yield) of 2-methyl-6-phenyl-1- 
(phenylmethyl)-1H-indole-3-aceticacid hydrazide, mp, 146-1 47°C. 

Analyses: Calc'd for C 2 4H 23 N 3 0: C, 78.02; H, 6.27; N, 1 1.37. Found: C, 78.24; H, 6.26; N, 1 1.27. 

Example 57 

Preparation of 1-[(3-Benzyloxyphenyl)methyQ-2-methyl-5-phenyl-1H-indole-3-acetic acid hydrazide. 

[0087] Using the method described in Example 56, Part A, 95.6mg (0.02 mmol) of H(3-benzyloxyphenyl)methyl]-5- 
bromo-2-methyl-1H-indole-3racetic acid hydrazide (Example 53, Part B), 28mg (0.024 mmol) of Pd[P(C 6 H 5 ) 3 ) 4 , 0.9 mL 
of 2M Na2C03 solution, and 56.12mg (0.46 mmol) of phenylboric acid were reacted to give material that was chroma- 
tographed on silica. The column was eluted first with 25% EtOAc/hexane, EtOAc, and then 2% MeOH/EtOAc to give 
after crystallization from MeOH 22mg (23% yield) of 1 -[(3-benzyoxyphenyl)methyl]-2-methyl-5-phenyl-1 H-indole-3 -ace- 
tic acid hydrazide, mp, 1 14-121°C. 

[0088] Analyses: Calc'd for C 31 H 2 9N 3 02: C, 78.29; H, 6.15; N, 8.84. Found: C, 78.37; H, 6.20; N, 9.06. 
Example 58 

Preparation of 2,5-Dimethyl-1 -(phenylmethyl)-l H-indole-3-acetic acid hydrazide. 
[0089] 

A. 2,5-Dimethyl-1H-indole-3-acetic acid ethyl ester. As described in Example 14, Part A, 25g (0.158 mol) of 4-meth- 
ylphenythydrazine hydrochloride and 18.3g (0.158mol) of levulinic acid were treated with dry HCI in 500 mL of 
EtOH to give after chromatography on silica(eluted with 5% EtOAc/toluene) 30.3g (77% yield) of 2,5-di methyl- 1 H- 
indole-3-acetic acid ethyl ester, that solidified on standing, mp, 40-42°C. 

Analyses: Calc'd for C 14 H 17 N0 2 : C, 72.70; H, 7.41; N, 6.06. Found: C, 72.53; H, 7.54; N, 6.00. 

B. 2,5-Dimethyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester. Using the procedure described in Example 1, 
Part F, 464 mg (2 mmol) of 2,5-dimethyM H-indole-3-acetic acid ethyl ester was reacted with 80mg (2 mmol) of 60% 
NaH/mineral oil and 0.24 mL (2 mmol) of benzyl bromide and after chromatography on silica (eluting with 33% 
EtOAc/hexane) there was obtained 330mg (42%) of 2 > 5-dimethyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl 
ester, mp, 66-69°C. 

Analyses: Calc'd for C 2 iH 23 N0 2 : C, 78.47; H, 7.21 ; N, 4.36. Found: C, 78.27; H, 7.13;;N, 4.36. 

C. 2,5-Dimethyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. Using the method described in Example 1, 
Part G, 375mg (1.2 mmol) of 2,5-dimethyM -(phenylmethyl)-l H-indole-3-acetic acid ethyl ester was reacted with 
2.0 mL of hydrazine to give after crystallizing from MeOH 144mg (39% yield) of 2,5-dimethyl-1-(phenylmethyl)-1 H- 
indole-3-acetic acid hydrazide, mp, 165-166°C. 

Analyses: Calc'd for C 19 H 21 N 3 0: C, 74.24; H, 6.89; N, 13.67. Found: C, 74.49; H, 6.81 ; N, 13.77. 
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Example 59 

Preparation of 5-tert-Butyl-2-methyl-1 -(phenylmethyl)-l H-indole-3-acetic acid hydrazide. 
5 [0090] 

A. 5-te^Butyl-2-methyl-1H-indole-3-acetic acid ethyl ester. As described in Example 14, Part A, 10g (0.05 mol) of 
4-te^butylphenylhydrazine hydrochloride and 5.8g (O.OSmol) of levulinic acid were treated with dry HCI in 200 mL 
of EtOH to give after chromatography on silica (eluted with 5% EtOAcftoluene) 5-fert-butyl-2-methyl-1 H-indole-3- 

10 acetic acid ethyl ester as an oil 

Analyses: Calc'd for C 17 H 23 N0 2 : C. 74.69; H, 8.48; N ( 5.12. Found: C, 72.95; H, 8.36; N, 6.29. 

B. 5-fe/t-Butyl-2-methyl-1-(phenylmethyt)-1H-indole-3-acetic acid ethyl ester. Using the procedure described in 
Example 1 , Part F, 546mg (2 mmol) of 5-terf-butyl-2-methyl-1 H-indole-3-acetic acid ethyl ester was reacted with 80 
mg (2 mmol) of 60% NaH/mineral oil and 0.24 mL (2 mmol) of benzyl bromide and after chromatography on silica 

is (eluting with 33% EtOAc/hexane) there was obtained 448mg(62%) of 5-tert- butyl -2-m ethyl -1 -(2-phenyimethyI)-1 H- 
indole-3-acetic acid ethyl ester, mp, 102-105°C. 

Analyses: Calc'd for C24H29NO2: C, 79.30; H, 8.04; N, 3.85. Found: C, 79.40; H, 8.14; N, 4.04. 

C. 5-terf-Butyl-2-rriethyl-1 -(phenylmethyl)-l H-indole-3-acetic acid hydrazide. Using the method described in Exam- 
ple 1, Part G, 396mg (1.1 mmol) of 5-terf-butyl-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester was 

20 reacted with 2.0 mL of hydrazine to give after crystallizing from MeOH 89mg (23% yield) of 5-terf-butyl-2-methyl-1 - 
(phenylmethyl)-1H-indole-3-acetic acid hydrazide, mp, 149-151°C. 

Analyses: Calc'd for C22H27N3O: C, 75.61; H, 7.79; N, 12.04. Found: C, 75.41; H, 7.76; N, 12.30. 

Example 60 

25 

Preparation of 5-Hydroxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. 

[0091] To a solution of 165mg (0.51 mmol) of 5-methoxy-2-methyl-1-(phenylmethyl)-1 H-indole-3-acetic acid hydrazide 
(Example 1 7, Part B) in 30 mL of CH 2 CI 2 was added 1 .0 mL of 1 M BBr 3 in CH 2 Cl2 and the mixture stirred for 1 .5 hours, 
30 then an addition 0.5 mL of the BBr 3 solution was added. After 1 .5 hours, the reaction mixture was washed with Na 2 C0 3 
solution, dried (Na 2 S0 4 ), and concentrated at reduce pressure. The residue was chromatographed on silca eluting with 

2% MeOH/CH 2 CI 2 ^5% MeOH/CH 2 CI 2 

35 to give 60mg (39% yield) of 5-hydroxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide, mp, 216-219°C. 
[0092] Analyses: Calc'd for C 18 H 19 N 3 0 2 : C, 69.88; H, 6.19; N, 13.58. Found: C, 69.65; H, 6.25; N, 13.46. 

Example 61 

40 Preparation of 2-Methyl-1 -(phenylmethyl)-5-[(2-quinolyl)methoxy]-1 H-indole-3-acetic acid hydrazide. 
[0093] 

A. 5-Methoxy-2-methyl-1H-indole-3-acetic acid methyl ester. A solution of 12.2g (0.0557 mol) of 5-methoxy-2- 
45 methyl-1 H-indole-3-acetic acid in 150 mL of MeOH and 1 mL of sulfuric acid was heated to maintain reflux for 15 

hours. After cooling, the mixture was diluted with sodium bicarbonate solution and extracted with EtOAc. The 
EtOAc solution was washed with saturated NaCI solution and dried (Na 2 S0 4 ). The solvent was removed at reduce 
pressure to give 13g of crude 5-methoxy-2-methyl-1 H-indole-3-acetic acid methyl ester. 

B. 5-Methoxy-2-methyl-1 -(phenyl methyl) -1 H-indole-3-acetic acid. The crude 5- methoxy-2 -methyl-1 H-indole-3-ace- 
50 tic acid methyl ester from A (56 mmol) was dissolved in 250mL of DMF and approximately 10 mL of THF and 2.5g 

(62 mmol) of 60% NaH/mineral oil added. After 0.5h, 8 mL (67 mmol) of benzyl bromide was added and the mixture 
stirred for 0.75 hours, diluted with water and extracted with EtOAc. The product was chromatographed on silica 

(20% ether/hexane-»50% ether/hexane) 

55 

to give 10.1g of a mixture of 5-methoxy-2-methyl-1-(phenylmethyl)-1 H-indole-3-acetic acid methyl and ethyl esters. 
This mixture was dissolved in 200 mL of EtOH and 20 mL of 5N NaOH and heated to maintain reflux for 20.75 
hours. After cooling the mixture was made acidic with 5N HCI and extracted with EtOAc. The EtOAc solution was 
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washed with NaCI. dried (Na 2 S04), and concentrated at reduced pressure to give 7.9g (46% yield) of crude 5- 
methoxy-2-methyl-1 -(phenylmethyl)-l H-indole-3-acetic acid. 

C. 5-Hydroxy-2-methyl-1-(phenyimethyl)-1H-indole-3-acetic acid methyl ester. Three ml_ (30 mmol) of BBr 3 was 
added to 3.1g (10 mmol) of 5-methoxy-2-methyl-1 -(phenylmethyt)-l H-indole-3-acetic acid in 250 mL of CH 2 CI 2 and 
the mixture stirred for 17 hours. After stirring with 1N HCI, some EtOH was added, the organic layer separated, 
washed with saturated NaCI solution, dried and concentrated at reduced pressure to give 2.95g(100% yield) of 
crude 5-hydroxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid. A methanol solution of 1.7g of the material 
was treated with sulfuric acid as described in Part A to give after silica gel chromatography 

(30% ether/hexane-^60% ether/hexane) 

1.5g of 5-hydroxy-2-methyl-1-(phenytmethyl)-1H-indole-3-acetic acid methyl ester. 

D. 2-Methyl-1 -(phenylmethyl)-5-[(2<juinolyl)methoxy]-1 H-indole-3-acetic acid methyl ester. Using the procedure 
described in Example 1 , Part F, 750mg (2.4 mmol) of 5-hydroxy-2-methyM-(phenylmethyi)-1 H-indole-3-acetic acid 
methyl ester, 100mg (92.5 mmol) of 60% NaH/mineral oil and 500mg (2.8 mmol) of 2-chloromethylquinoline were 
reacted to give after silica chromatography (eluted with 

CH 2 CI 2 -»2% MeOH/CH 2 CI 2 ) 

1.1g (65% yield) of 2-methyl-1-(phenylmethyl)-5-[(2-quinolyl)methoxy]-1H-indole-3-acetic acid methyl ester, mp, 
113-114°C. 

Analyses: Calc'd for C29H 26 N 2 0 3 : C, 77.31; H, 5.82; N, 6.22. Found: C, 77.41; H, 5.89; N, 6.09. 

E. 2-Methyl-1-(phenylmetrryl)-5-[(2^uinolyl)methoxy]-1H-indole-3-acetic acid hydrazide. The method in Example 
1, Part G was used to react 700mg (1.55 mmol) of 2-methyl-1 -(phenyl methyl) -5-[(2-quinolyl) methoxy]-1H-i ndole-3- 
acetic acid methyl ester and 3 mL of hydrazine to give after cooling and filtering the reaction mixture, 450mg (64% 
yield) of 2-MetriyI-1-(phenylme%l)-5-[(2-quinolyl)methoxy]-1H"indole-3-acetic acid hydrazide, mp, 195-197°C. 

Analyses: Calc'd for C 28 H 26 N 4 0 2 : C, 74.65; H, 5.82; N, 12.43. Found: C. 74.69; H, 5.82; N, 12.33. 

Example 62 

Preparation of 1 -[(4-Chlorophenyi)methyl]-2-methyl-5-[(2-quinolyl)methoxy]-1 H-indole-3-acetic acid hydrazide. 
[0094] 

A. 1-[(4-Chlorophenyl)methyl]-5-methoxy-2-methyl-1 H-indole-3-acet'c acid. The procedure in Example 63, Part B, 
was used to react 1 .35g (5.5 mmol) of 5-methoxy-2-methyl-1 H-indole-3-acetic acid ethyl ester with 240mg (6 mmol) 
of 60% NaH/mineral oil and 970 mg (6 mmol) of p-chlorobenzyl chloride to give 1 .4g of 1 -[(4-chlorophenyl)methyl)- 
2-methyl-5-methoxy-1 H-indole-3-acetic acid ethy! ester that had been chromatographed on silica 

(20% ether/hexane-~»35% ether/hexane). 

This ester was was hydrolyzed with 3 mL of 5N NaOH to give 1 .23g of crude 1 -[(4-chlorophenyl)methyl]-5-methoxy- 
2-methyl-1 H-indole-3-acetic acid. 

B. 1-[(4-Chlorophenyl)methyO-5-hydroxy-2-methyl-1H-indole-3-acetic acid methyl ester. Using the methods in 
Example 63, Part C, 1.2g (3.5 mmol) of 1-[(4-chlorophenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-acetic acid 
was treated with 15 mL of 1M BBr 3 in CH 2 CI 2 to give crude 1-[(4-chlorophenyl)-methyl]-5-hydroxy-2-methyl-1H- 
indole-3-acetic acid which was treated with sulfuric acid in MeOH to give 1.2g of 1-[(4-chlorophenyl)methyl]-5- 
hydroxy-2-methyl-1H-indole-3-acetic acid methyl ester. 

C. 1-[(4-Chlorophenyl)methyl]-2-methyl-5-[(2-quinolyl)methoxy]-1H-indole-3-acetic acid methyl ester. Using the 
procedure described in Example 1 , Part F, 750mg (2.1 mmol) of 1 -[(4-chlorophenyl)methyl]-5-hydroxy-2-methyM H- 
indole-3-acetic acid methyl ester, 100mg (2.5 mmol) of 60% NaH/mineral oil, and 500mg (2.8 mmol) of 2-chlo- 
romethylquinoline were reacted to give using silica chromatography (eluted with 

CH 2 CI 2 -»2% MeOH/CH 2 CI 2 ) 

and crystallization from ether/hexane, 565mg (57% yield) of 1-[(4-chlorophenyl)methy0-2-methyl-5-[(2-qui- 
nolyl)methoxy]-1 H-indole-3-acetic acid methyl ester, mp, 1 01 -1 03°C. 

Analyses: Calc'd for C2 9 H 2 5CIN 2 0 3 : C, 71.82; H, 5.20; N, 5.78; CI, 7.31. Found: C, 72.03; H, 5.29; N, 5.65; CI, 
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7.59. 

D. t-[(4-Chlorophenyl)methyl]-2-me%^ acid hydrazide. The method in 

Example 1, Part G, was used to react 680mg (1.4 mmol) of 1-[(4-chlorophenyl)methyl]-2-methyl-5-[(2-qui- 
nolyl)methoxy]-1H-indole-3-acetic acid methyl ester and 3 mL of hydrazine to give after crystallizing from EtOH 
440mg (6S% yield) of 1-[(4-chlorophenyl)methyl]-2-methyl-5-[(2<^uinolyl)methoxy]-1 H-indole-3 -acetic acid 
hydrazide, mp, 19M93°C. 

Analyses: Calc'd for C28H25CIN4O2: C, 69.34; H, 5.20; N, 11.55; CI. 7.31. Found: C, 68.77; H, 5.20; N, 11.42; 
CI, 7.87. 

Example 63 (not according to the invention) 

Preparation of 5-Methoxy-2-methyl-1-(phenylmethyl)-1 H-indole-3-propanoic acid hydrazide. 
[0095] 

A. 5-Methoxy-2-methyl-1H-indole-3-propanoic acid methyl ester. As in Example 1, Part E, 9.67g (0.06 mole) of 5- 
methoxy-2-methyl-1H-indole was treated with 37.5mL (0.06 mol) of a 1.6M solution of n-butyl lithum in hexane, 
60ml (0.06 mol) of a 1M solution of ZnCI 2 in ether, and 6.7mL (0.06mol) of methyl 2-bromopropionate to give after 
chromatography on silica (10%EtOAc/hexane) 8.7g (59%) of 5-methoxy-2-methyl-1H-indole-3-propanoic acid 
methyl ester as an oil. 

Analyses: Calc'd for C 14 H 17 N0 3 : C, 68.00; H, 6.93; N, 5.60. Found: C, 67.73; H, 6.92; N, 5.72. 

B. 5-Methoxy-2-methyl-1-(phenylmethy1)-1H-indole-3-propanoic acid methyl ester. A solution of 2.47g (0.01 mol) of 
5-methoxy-2-methyl-1H-indole-3-propanoic acid methyl ester in 40 mL of DMF was treated with 1 .12g (0.01 mol) of 
potassium f-butoxide, stirred 0.5 hour, and 1.15 mL (0.01 mol) of benzyl chloride added. After 72 hours, the reac- 
tion mixture was diluted with water, extracted with EtOAc, the EtOAc solution was washed four times with water and 
dried over Na 2 S0 4 . After concentrating at reduced pressure, the product was purified by chromatography on silica, 
eluting with a gradient, 

toluene-* 1 0%EtOAc/toluene, 

to give 2.03g (61% yield) of 5-methoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-propanoic acid methyl ester as as 
oil. 

Analyses: Calc'd for C 21 H 2 3N0 3 : C, 74.75; H, 6.87; N. 4.15. Found: C, 74.69; H, 7.05; N, 4.29. 

C. 5-Methoxy-2-methyl-1-(phenylmethyl)-1 H-indole-3 propanoic acid hydrazide. Using the method described in 
Example 1, Part G, 2.0g (0.054 mol) of 5-methoxy-2-methyl-1-(phenylmethyl)-1H-indo!e-3-propanoic acid methyl 
ester was reacted with 5 mL of hydrazine to give after chromagography(eluting with 

(CH 2 CI 2 ->10% MeOH/CH 2 CI 2 ) 

0.8g (40% yield) of 5-methoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-propanoic acid hydrazide as a waxy mate- 
rial. 

Analyses: Calc'd for C 2 oH 2 3N 3 0 2 : C, 71.19; H. 6.87; N, 12.45. Found: C, 71.09; H, 7.07; N, 12.15. 
Example 64 (not according to the invention) 

Preparation of 5-Methoxy-1-(phenylmethyl)-1H-indole-3-butanoic acid hydrazide. 
[0096] 

A. 5-Methoxy-1H-indole-3-butanoic acid ethyl ester. As in Example 1, Part E, 8.83g (0.06 mole) of 5-methoxy-1H- 
indole was treated with 37.5mL (0.06 mol) of a 1.6M solution of n-butyl lithum in hexane, 60ml (0.06 mol) of a 1M 
solution of ZnCI 2 in ether, and 8.86mL (0.06 mol) of ethyl 2-bromobutyrate to give after chromatography on silica 
(eluted with a gradient, toluene 

toluene-^10% EtOAc/toluene) 

7.8g (50%) of 5-methoxy-1 H-indole-3-butanoic acid ethyl ester as an oil. 

Analyses: Calc'd for C 15 H 19 N0 3 : C, 68.94; H, 7.33; N, 5.36. Found: C, 68.84; H, 7.50; N, 5.50. 
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B. 5-Methoxy-1-(phenylmethyt)-1 H-indole-3-butanoic acid ethyl ester. Using the procedure described in Example 1 
Part F, 496mg (1.9 mmol) of 5-methoxy-1H-indole-3-butanoic acid ethyl ester was reacted with 80mg (2 mmol) of 
60% NaH/mineral oil and 0.24 mL (2 mmol) of benzyl bromide to give after silica chromatography (25%EtOAc/hex- 
ane) 526mg (79%) of 5-methoxy-1-(phenylmethyl)-1 H-indole-3-butanoic acid ethyl ester as an oil. 

5 Analyses: Calc'd for C22H25NO3: C, 75.19; H, 7.17; N, 3.99. Found: C, 74.99; H. 7.13; N, 4.28. 

C. 5-Methoxy-1-(phenylmethyl)-1H-indole-3-butanoic acid hydrazide. Using the method described in Example 1, 
Part G, 525mg (1.4 mmol) of 5-methoxy-1 -(phenylmethyl)-l H-indole-3-butanoic acid ethyl ester was reacted with 
1 .4 mL of hydrazine to give after crystallization from MeOH 232mg (51% yield) of 5-methoxy-1-(phenylmethyl)-1 H- 
indole-3-butanoic acid hydrazide, mp, 140-141°C. 

10 Analyses: Calc'd for C20H23N3O2: C, 71.19; H, 6.87; N, 12.45. Found: C, 70.95; H, 6.82; N, 12.46. 

Example 65 (not according to the invention) 

Preparation of 5-Methoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-butanoic acid hydrazide. 

75 

[0097] 

A. 5-Methoxy-2-methyl-1H-indole-3-butanoic acid ethyl ester. As in Example 1 , Part E, 9.67g (0.06 mole) of 5-meth- 
oxy-2-methyl-1H-indole was treated with 37.5mL (0.06 mol) of a 1.6M solution of n-butyl lithum in hexane, 60ml 

20 (0.06 mol) of a 1 M solution of ZnCI 2 in ether, and 8.86 mL (0.06mol) of ethyl 2-bromobutyrate to give after chroma- 
tography on silica (eluted with a gradient, 

toluene->10% EtOAc/toluene) 

25 9.3g (56%) of 5-methoxy-2-methyl-1 H-indole-3-butanoic acid ethyl ester as an oil. 

Analyses: Calc'd for C 16 H 21 N0 3 : C, 69.79; H, 7.69; N, 5.09. Found: C, 69.51 ; H, 7.71; N, 5.39. 

B. 5-Methoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-butanoic acid ethyl ester. Using the procedure described in 
Example 1, Part F, 522mg (1.9 mmol) of 5-methoxy-2-methyl-1H-indole-3-butanoic acid ethyl ester was reacted 
with 80mg (2 mmol) of 60% NaH/mineral oil and 0.24 mL (2 mmol) of benzyl bromide to give after silica chroma- 

30 tography (25%EtOAc/hexane) 550mg(79%) of 5-methoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-butanoic acid 
ethyl ester as an oil. 

Analyses: Calc'd for C23H27NO3: C, 75.59; H, 7.45; N, 3.83. Found: C, 75.72; H, 7.68; N, 3.82. 

C. 5-Methoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-butanoic acid hydrazide. Using the method described in 
Example 1, Part G, 525mg (1.4 mmol) of 5-methoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-butanoic acid ethyl 

35 ester was reacted with 1 .4 mL of hydrazine to give after chromatography (eluting with (50% EtOAc/hexane, then 
EtOAc) 172mg (35% yield) of 5-methoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-butanoic acid hydrazide as an oil. 
Analyses: Calc'd for C 21 H 2 5N 3 0 2 : C. 71.77; H, 7.17; N, 11.96. Found C, 71.99; H, 7.44; N, 12.16. 

Example 66 

40 

Preparation of 5-Carboxy-[(3-chlorophenyl)methyl]-2-methyl-1H-indole-3-acetic acid hydrazide. 
[0098] 

45 A. 5-Ethoxycarbonyl-2-methyl-1 H-indole-3-acetic acid ethyl ester. Dry hydrogen chloride was bubbled into a solu- 
tion of 25g (0.1643 mol) of 4-hydrazinobenzoic acid and 20.5 mL (0.2 mol) of levulenic acid for 0.5 hour and the 
reaction mixture heated to maintain reflux for 20 hours. After cooling, the mixture was concentrated at reduced 
pressure, water added, and the mixture extracted with EtOAc/ether. After drying (Na 2 S0 4 ), the solution was con- 
centrated and the residue chromatographed on silica and eluted with a solvent gradient, 

50 

toluene->20% EtOAc/toluene 

to give in the later fractions 12g of a mixture of 5-ethoxycarbonyl-2-methyl-1H-indole-3-acetic acid ethyl ester and 
the intermediate hydrazone. This mixture was treated again with dry HCI in 250 mL of EtOH and heated to maintain 
55 reflux for 16 hours. After cooling, the mixture was poured into water and extracted with EtOAc, the EtOAc solution 
washed with Na 2 C0 3 solution and dried (Na 2 S04). Silica chromatography 

(toluene ->20% EtOAc/toluene) 
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gave 3.6g (7.6% yield) of 5-ethoxycartx>nyl-2-methyl-1H-indole-3-acetic acid ethyl ester, mp, 74-76°C. 

Analyses: Calc'd for C 16 H 19 N0 4 : C, 66.42; H, 6.62; N, 4.84 Found: C, 66.54; H, 5.00; N, 10.39. 

B. 1-[(3-Chlorophenyl)methyt]-5-ethoxycarbonyl-2-methyl-1H-ind acid ethyl ester. Using the procedure 
described in Example 3 Part E, 1 . 1 g (0.0038 mol) of 5-ethoxycarbonyl-2-methyl-1 H-indole-3-acetic acid ethyl ester 

5 was reacted with 0.43g (0.0038 mol) of potassium f-butoxide and 0.482mL (0.0038 mol) of 3-chrorobenzyl chloride 
to give after silica chromatography (gradient, 

toluene->10% EtOAc/toluene), 

w 0.54g (34%) of 1-[(3^hlorcphenyl)methyl]-5-ethoxycjarbonyl-2-methyl-1H-indole-3-acetic acid ethyl ester, mp, 100- 
102°C. 

Analyses: Calc'd for C23H24CINO4: C t 66.74; H, 5.85; N, 3.38. Found: C, 66.68; H, 5.93; N, 3.20. 

C. 5-Carboxy-1 -[(3-chlorophenyl)methyl]-2-methyi-1 H-indole^ acid methyl ester. A solution of 0.27g (0.65 
mmol) of 1-[(3-chlorophenyl)methyl]-5-ethoxycarbonyl-2-methyl-1 H-indole-3-acetic acid ethyt ester and 2 mL of 5N 

15 NaOH in 40 mL of EtOH was heated to maintain reflux for 4 hours. After cooling, the mixture was diluted with water 
and extracted with EtOAc. The EtOAc solution which contained some precipitate was concentrated at reduced 
pressure and the residue was crystallized from MeOH to give 100mg (43% yield) of 5-rarboxy-1-[(3-chlorophe- 
nyl)methyl]-2-methyl-1H-indole-3-acetic acid methyl ester, mp, 216-217°C. 

Analyses: Calc'd for C 20 H 18 CINO 4 : C. 64.60; H, 4.88; N, 3.77. Found: C, 64.49; H, 5.00; N, 3.10. 

20 D. 5-Carboxy-1-[(3-chlorophenyl)methyl]-2-methyl-1 H-indole-3-acetic acid hydrazide. Using the method described 
in Example 1 , Part G, 660mg (1 .6 mmol) of 5-carboxy-1-[(3-chlorophenyl)methyl]-2-methyl-1 H-indole-3 -acetic acid 
methyl ester was reacted with 1.0 mL of hydrazine to give after crystallization from EtOH, 10mg (10% yield) of 5- 
carboxy-1-[(3-chlorophenyl)methyl]-2-methyl-1H-indole-3-acetic acid hydrazide, mp, 216-21 7°C. 

Analyses: Calc'd for C 19 H 18 CIN 3 03: C, 61.37; H, 4.88; N, 1 1.30. Found: C, 61.16; H. 5.07; N, 1 1.54. 

25 

Example 67 

Preparation of 1-[(3-Chlc<cphenyl)methyl]-5-hydrazinocarbonyl-2-methyl-1H-indole-3-acetic acid hydrazide. 

30 [0099] Using the method described in Example 1 , Part G, 270mg (0.65 mmol) of 1 -[(3-chlorophenyl)methy1]-5-ethox- 
ycarbonyl-2-methyl-1 H-indole-3-acetic acid ethyl ester (Example 71 , Part B) was reacted with 2 mL of hydrazine to give 
after crystallization from EtOH 130mg (52% yield) of 1-[(3-chlorophenyl)methyl]-5-hydrazinocarbonyl-2-methy1-1H- 
indoIe-3-acetic acid hydrazide, mp, 245-246°C. 

[0100] Analyses: Calc'd for C 19 H2oCIN 5 02: C, 59.14; H, 5.23; N, 18.15. Found: C, 59.13; H, 5.30; N, 17.93. 

35 

Example 68 

Preparation of 5-Hydrazinocarbonyl-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide. 
40 [0101] 

A. 5-Ethoxycarbonyl-2-methyl-1 -(phenylmethyl)-l H-indole-3-acetic acid ethyl ester. Using the procedure described 
in Example 1, Part F, 2.18g (7.5 mmol) of 5-ethoxycarbonyl-2-methyl-1H -indole 3-acetic acid ethyl ester was 
reacted with 320mg (8 mmol) of 60% NaH/mineral oil and 1 .0 mL (8.4 mmol) of benzyl bromide to give after silica 
45 chromatography 

(25% ether/hexane->50% ether/hexane) 

1.6g (56%) of 5-ethoxycarbonyl-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester. 

so B. 5-Carboxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester. A solution of 1.6g (4.2 mmol) of 5- 
ethoxycarbonyl-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester and 4.2 mLof 1N NaOH in 75 mL of 
EtOH was stirred 2.25 hours, 1 0 mL of 1 N NaOH added, and stirred an additional 1 8.5 hours. The reaction mixture 
was acidified with 1N HCI, extracted with EtOAc, the EtOAc solution washed with saturated NaCi solution, 
dried(Na 2 S0 4 ), and concentrated at reduced pressure. The residue was heated in 150 mL of EtOH for 4.5 hours, 

55 and left at room temperature for 96 hours. After concentrating at reduced pressure, the residue was chromato- 
graphed on silica 

(25% ether/hexane-»50% ether/hexane) 
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to give 110mg (7.5% yield) of 5-cartK>xy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester. 

C. 5-Hydrazinocarbonyl-2-methyl-1-(phenylmeth^ acid hydrazide. Using the method described 

in Example 1, Part G, 110mg (0.31 mmol) of 5-carboxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl 
ester was reacted with 3 mLof hydrazine (total reflux time, 78r) to give on cooling of the reaction mixure 40mg (38% 
5 yield) of 5-hydrazinocarbonyl-2-methyl-1-(phenylmethyl)-1 H-indo!e-3-acetic acid hydrazide, mp, >255°C. 

Analyses: Calc'd for C 19 H 21 N 5 02: C, 64.94; H, 6.02; N, 19.93. Found: C. 65.15; H, 6.14; N, 19.82. 

Example 69 (not according to the invention) 

io Preparation of 4-[[3-{2-Hydrazino-2-oxoethyl)-2-methyl-1 -(phenylmethyl)-l H-indol-5-yl]oxy]butanoic acid. 

[0102] A solution of 310mg (1 mmol) of 5-hydroxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide 
(Example 62) in 25 mL of DMSO was treated with 45mg (1 .1 mmol) of 60% NaH/mineral oil and after 0.25 hours, 0.16 
mL (1.1 mmol) of ethyl 4-bromobutyrate was added. The mixture was stirred for 4 hours, diluted with water and 
75 extracted with EtOAc. The EtOAc solution was washed with NaCI solution, dried(Na2S04), and concentrated at 
reduced pressure. The residue was chromatogragphed on silica eluting with 

CH 2 CI 2 ->4% MeOH/CH 2 CI 2 , 

20 to give 290mg (68% yield) of 4-[[3-(2-hydrazino-2-oxoetriyl)-2-methyM -(phenyl methyl)- 1 H-indol-5-yl]oxy]butanoic acid 
ethyl ester. This ester (0.685 mmol) and 2 mL of 2N NaOH in 25 ml, of EtOH and 5 mL of THF was stirred for 22.5 hours. 
The mixture was diluted with water, made acidic to pH 6 with 1N HCI and extracted with EtOAc, the EtOAc dried 
(Na2S04), and concentrated at reduced pressure. The residue was dissolved in EtOH and precipitated with ether to 
give 50mg (47% yield) of 4-[(3-(2-hydrazino-2-oxoetlTyl)-2-methyl-1-(phenylmethyl)-1H-indol-5-yl]Gxy]butanoic acid, 
25 mp, 160°C (decomposition). 

[0103] Analysis: Calc'd for C22H25N304: C. 66.82; H, 6.37; N, 10.63. Found: C, 66.19; H, 6.23; N, 9.32. 

Therapeutic use of 1 H-indole-3-acetic acid hydrazides 

[01 04] Tests of the 1 H-indole-3-acetic acid hydrazides described herein have shown they achieve their beneficial ther- 
apeutic action principally by direct inhibition of human sPLA^ and not by acting as antagonists for arachidonic acid, nor 
other active agents below arachidonic acid in the arachidonic acid cascade, such as 5-lipoxygenases, cyclooxygen- 
ases, and etc. 

[0105] The method of the invention for inhibiting sPLA 2 mediated release cf arachidonic acid comprises contacting 
sPLA 2 with an therapeutically effective amount of 1 H-indole-3-acetic acid hydrazide and pharmaceutically acceptable 
salts thereof. 

[01 06] A preferred method of inhibiting sPL^ mediated release of fatty acids comprises contacting sPLA 2 with a ther- 
apeutically effective amount of 1H-3-acetic acid hydrazide, where said hydrazide is substituted at the 1 position with a 
benzyl or substituted benzyl group, and pharmaceutically acceptable salts thereof. 

[0107] More generally, sPLA 2 mediated release of arachidonic acid may be inhibited by a process which comprises 
contacting sPLAa with an therapeutically effective amount of 1 H-indo!e-3-acetic acid hydrazide and pharmaceutically 
acceptable salts thereof, represented by the formula(VI): 
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X 




R63 



NHNH 2 



Res 



«62 



(VI) 



R66 



R67 



R61 



X is oxygen or sulfur; 

R^ is selected from groups (i), (ii) and (iii) where; 

(i) is C4-C20 afkyl, C4-C20 alkenyl, C4-C20 alkynyl, C 4 -C 20 haloalkyf, C 4 -C 12 cycloalkyl, or 

(ii) is aryl or aryl substituted by halo, -CN, -CHO. -OH, -SH, C-j-C^o alkylthio, OfC-jo alkoxylthio, carboxyl, 
amino, or hydroxyamino; 

(iii) is 




where y is from 1 to 8, R 74 is, independently, hydrogen or Cj-C-io alkyl, and R 75 is aryl or aryl substituted by 
halo, -CN, -CHO, -OH, nitro, phenyl, -SH, Cj-Cjo alkylthio, C-j-C 10 alkoxyl, C 1 -C 10 alkyl, amino, hydroxyamino 
or a substituted or unsubstituted 5 to 8 membered heterocyclic ring, or both R 74 taken together are =0; 

Re 2 is hydrogen, halo, C r C 3 alkyl, ethenyl, C r C 2 alkylthio, C r C 2 alkoxy, -CHO, -CN; 
each R63 is independently hydrogen, or halo; 

R 64 , R 65 , R 66 , and R 67 are each independently hydrogen, C r C 10 alkyl, C^C 10 alkenyl, C r C 10 alkynyl, C3-C8 
cycloalkyl, aryl, aralkyt, or any two adjacent hydrocarbyl groups in the set R^, R^, R 66 , and R 67 combined with the 
ring carbon atoms to which they are attached to form a 5 or 6 membered substituted or unsubstituted carbocyclic 
ring; or C y C^ Q haloalkyl, C r C 10 alkoxy, C^-Cio haloalkoxy, C 4 -C 8 cycloalkoxy, phenoxy, halo, hydroxy, carboxyl, - 
SH, -CN, -S(C r C 10 alkyl), arylthio, thioacetal, -0(0)0(0! -C 10 alkyl), hydrazide, hydrazine hydrazido, -NH 2 , -N0 2 , 
-NR 82 R 83 , and -C(0)NR 82 R 83 , where, R 82 and R^ are independently hydrogen, C r C 10 alkyl, CyC^ 0 hydroxyalkyl, 
or taken together with N, R 82 and R 83 form a 5 to 8 membered heterocyclic ring; or 
a group having the formula; 
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where, 

each R 76 is independently selected from hydrogen, C r C 10 alkyl, hydroxy, or both R 76 taken together are =0; 
p is 1 to 5, 

Z is a bond, -0-, -N(C r C 10 alkyl)-, -NH, or -S-; 
and 

Q is -CONfR^R^), -5-tetrazolyl, -S0 3 H, 
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O 

t 

P OR 8 6 



10 



ORge 
O 

t 



OR 8 e 



15 



OR 86 



O 

t 



20 



O (CH 2 ) n 



^86 



R86 



OR 8 6 

O 



25 



t 



(CH 2 ) n 



R86 



R 8 6 



R 



86 



30 



OR 86 



R 8 6 



OR 86 



35 



40 




45 



where is hydrogen a metal, or C-j-C^ alkyl ; and n is 1 to 8. 
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[01 08] The method of this invention for inhibiting sPLA 2 mediated release of arachidonic acid finds specific application 
in treatment of septic shock in humans. Thus, according to the method of this invention septic shock is treated by admin- 
istering to a human a therapeutically effective dose of 1 H-indole-3-acetic acid hydrazide and pharmaceutically accept- 
able salts thereof. A preferred treatment for septic shock comprises administering to a human a therapeutically effective 
dose of a 1 H-indole-3-acetic acid hydrazide substituted at the 1 position with a benzyl or substituted benzyl group and 
pharmaceutically acceptable salts thereof. Still another preferred treatment for septic shock comprises administering to 
a human a therapeutically effective dose of a 1H-indole-3-acetic acid hydrazide substituted at the 2 position with a 
group containing halogen, oxygen, nitrogen or sulfur, and pharmaceutically acceptable sarts thereof. 

Pharmaceutical Formulations 



[0109] As previously noted the compounds of this invention are useful for inhibiting sPLA 2 mediated release of fatty 
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acids such as arachidonic acid. By the term, "inhibiting" is meant the prevention or therapeutically significant reduction 
in release of sPLA 2 initiated fatty acids by the compounds of the invention. 

[01 1 0] The specific dose of a compound administered according to this invention to obtain therapeutic or prophylactic 
effects will, of course, be determined by the particular circumstances surrounding the case, including, for example, the 
5 compound administered, the route of administration and the condition being treated. Typical daily doses will contain a 
non-toxic dosage level of from about 0.01 mg/kg to about 50 mg/kg of body weight of an active compound of this inven- 
tion. 

[0111] The compound can be administered by a variety of routes including oral, aerosol, rectal, transdermal, subcu- 
taneous, intravenous, intramuscular, and intranasal. Pharmaceutical formulations of the invention are prepared by com- 
w bining (e.g., mixing) a therapeutically effective amount of the 1 H-indole-3-acetic acid hydrazides of the invention 
together with a pharmaceutically acceptable carrier or diluent therefor. The compounds of the present invention are 
preferably formulated prior to administration. 

[0112] The active ingredient in such formulations comprises from 0.1% to 99.9% by weight of the formulation. By 
"pharmaceutically acceptable" it is meant the carrier, diluent or excipient must be compatible with the other ingredients 

15 of the formulation and not deleterious to the recipient thereof. 

[0113] The present pharmaceutical formulations are prepared by known procedures using well known and readily 
available ingredients. In making the compositions of the present invention, the active ingredient will usually be admixed 
with a carrier, or diluted by a carrier, or enclosed within a carrier which may be in the form of a capsule, sachet, paper 
or other container. When the carrier serves as a diluent, it may be a solid, semi-solid or liquid material which acts as a 

20 vehicle, or can be in the form of tablets, pills, powders, lozenges, elixirs, suspensions, imulsions, solutions, syrups, aer- 
osols (as a solid or in a liquid medium), or ointment, containing, for example, up to 10% by weight of the active com- 
pound. 

[0114] Tablets for oral administration may contain suitable excipients such as calcium carbonate, sodium carbonate, 
lactose, calcium phosphate, toghether with disintegrating agents, such as maize, starch, or alginic acid, and/or binding 
25 agents, for example, gelatin or acacia, and lubricating agents such as magnesium stearate, stearic acid, or talc. 

[01 1 5] The following formulation examples are illustrative only and are not intended to limit the scope of the invention 
in any way. The term, "Active Ingredient", means a 1 H-indole-3-acetic acid hydrazide compound of the invention or a 
pharmaceutically acceptable salt thereof. 

30 Formulation 1 

[01 16] A tablet is prepared using the ingredients below: 



35 





Quantity - (mg/capsule) 


Active Ingredient 


250 


Cellulose, microcrystalline 


400 


Silicon dioxide, fumed 


10 


Stearic acid 


5 



45 The components are blended and compressed to form tablets, 
each weighing 665 mg. 

Formulation 2 

so [01 17] An aerosol solution is prepared containing the following components: 





Weight 


Active Ingredient 
Ethanol 


0.25 
25.75 
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(continued) 





Weight 


Chlorodif luorom ethane propeHant 


70.00 



5 

The Active Ingredient is mixed with ethanol and the mixture added to a portion of the propellant, cooled to -30°C and 
transferred to a filling device. The required amount is then fed to a stainless steel container and diluted with the remain- 
der of the propellant. The valve units are then fitted to the container. 

10 Assay Experiments 
Assay Example 1 

[0118] The following chromogenic assay procedure was used to identify and evaluate inhibitors of recombinant 
75 human secreted phospholipase A 2 . The assay described herein has been adapted for high volume screening using 96 
well microtiter plates. A general description of this assay method is found in the article, "Analysis of Human Synovial 
Fluid Phospholipase A2 on Short Chain Phosphatidylcholine-Mixed Micelles: Development of a Spectrophotometric 
Assay Suitable for a Microtiterplate Reader", by Laure J. Reynolds, Lori L Hughes, and Edward A Dennis, Analytical 
Biochemistry. 204, pp. 001 -008, 1992: 
20 Reagents, the disclosure of which is incorporated herein by reference. 

REACTION BUFFER 

[0119] 

25 

CaCI2.2H20(1.47g/L) 
KCI (7.455 g/L) 

Bovine Serum Albumin (fatty acid free) (1 g/L) (Sigma A-7030, product of Sigma Chemical Co. St. Louis MO, USA) 
TRIS HCI (3.94 g/L) 
30 pH 7.5 (adjust with NaOH) 

ENZYME BUFFER - 

[0120] 

35 

0.05 NaOAc.3H20, pH 4.5 
0.2 NaCI 

Adjust pH to 4.5 with acetic add 

40 DTNB - 5,5"-dithiobis-2-nitrobenzoic acid 

RACEMIC DIHEPTANOYLTHIO - PC 

racemic 1 ,2-bis(heptanoylthio)-1 ,2-dideoxy-sn-gIycero-3-phosphorylcholine 
TRITON X-100™ prepare at 6.249 mg/ml in reaction buffer to equal 10uM. 

45 

REACTION MIXTURE - 

[0121] A measured volume of racemic dipheptanoyl thio PC supplied in chloroform at a concentration of 100 mg/ml 
is taken to dryness and redissolved in 10 millimolar 
50 TRITON X-100™ nonionic detergent aqueous solution. 

Reaction Buffer is added to the solution, then DTNB to give the Reaction Mixture. 

The reaction mixture thus obtained contains 1mM diheptanoly thio-PC substrate, 0.29 mM Triton X-100™ detergent, 
and 0.12 mM DTMB in a buffered aqueous solution at pH 7.5. 

55 
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[0122] 

5 1 . Add 0.2 ml reaction mixture to all wells; 

2. Add 10 ul test compound (or solvent blank) to appropriate wells, mix 20 seconds; 

3. Add 50 nanograms of SPLA2 (10 microliters) to appropriate wells; 

4. Incubate plate at 40°C for 30 minutes; 

5. Read absorbance of wells at 405 nanometers with an automatic plate reader. 

10 

[0123] All compounds were tested in triplicate. Typically, compounds were tested at a final concentration of 5 ug/ml. 
Compounds were considered active when they exhibited 40% inhibition or greater compared to uninhibited control 
reactions when measured at 405 nanometers. Lack of color development at 405 nanometers evidenced inhibition. 
Compounds initially found to be active were reassayed to confirm their activity and, if sufficiently active, ICso values 

15 were determined. Typicaly, the IC50 values were determined by diluting test compound serially two-fold such that the 
final concentration in the reaction ranged from 45 ug/mL to 0.35 ug/ml. More potent inhibitors required significantly 
greater dilution. In all cases, % inhibition measured at 405 nanometers generated by enzyme reactions containing 
inhibitors relative to the uninhibited control reactions was determined. Each sample was titrated in triplicate and result 
values were averaged for plotting and calculation of IC50 values. IC 50 values were determined by plotting log concen- 

20 tration versus log of inhibition values in the range from 10-90% inhibition. IC^ values were determined at least three 
times for each compound tested. The mean value of these determinations is listed in the following Table. 
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Results of Human Secreted Phosoholipase Inhibition 

Tests 



• Inhibition of 

human secreted 
' PLA 2 • IC 5Q ± 

mean deviation 

ExflTnple : (3-5 tests) 

1 0,80 ± 0.25uM 

2 . 0.47 ± 0.15uM 

3 . . 0.42 ± 0.19uM 

4 5.17 ± 6.71uM 

5 70.52 ± 2.89uM 

6 0.67 ± 0.24uM 

7 m - 1.52 ± 0.56uM 

8 1.14 ± 0.44uM 

9 2.31 ± 0.65uM 

10 2.36 ± 0.50uM 

11 11.05 ± 1.80uM 

12 5.49 ± 4.29uM 

13 9.88 ± 3 .41uM 

14 "7.08 ± 1.61uM 

15 >100uM 

16 0.86 ± 0.12uM 

17 1.71 ± 0.24uM 

18 1.02 ± 0.18uM 

19 9.28 ± 2.06uM 

20 9.39 ± 2.30uM 

21 0.64 ± 0.19uM 

22 1.54 ± 0.67uM 

23 ' 0.89 ± 0.52uM 

24 0.26 ± 0.08uM 

25 0.94 ± 0.33uM 

26 3.26 ± 1.74uM 

27 2.18 ± O.SluM 

28 11.67 ± 4.04uM 

29 0.84 ± 0.31uM 

30 ■ 0.61 ± 0.22uM 

31 3.00 ± 1.40uM 

32 2.28 ± 0.57uM 

33 5.96 ± 2.03uM 

34 15.22 ± 0.77uM 

35 7.12 ± 4.89uM 

36 5.32 ± 1.93uM 

37 27.18 ± 7.89uM 

38 84.19 ± 19.35uM 

39 45.85 ± 13.05uM 

40 8.15 ± 3.27uM 

41 16.76 ± 2.89uM 

42 16.49 ± 3.58uM 

43 0.39 ± 0.03uM . 
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A A 


0.43 


± 


0.03uM 


A cr 


0.60 


± 


0.13uM 


A C 


46.05 ± 24.68uM 


4 / 


1 49 


± 


0 .34uM 


4 O 


0 74 


± 


0 . 15uM 




1 63 


± 


0 . 74uM 


j u 


1 02 


± 


0 .43uM 


e: 1 

Di 


1 34 


± 


0 .44uM 




0 71 


± 


0 34uM 


C "3 


2 06 


± 


0 94uM 




1 02 


± 


0 . 26uM 




2.06 


± 


0 .94uM 


c c 

DO 


0.86 


± 


0.20uM 


-> / 


0.93 


± 


0.55uM 


DO 


2.21 


± 


1.16uM 




0.76 


± 


0.35uM 


bu * 


1.02 


± 


0.35uM 


O X 


1.39 


± 


0.69uM 




0.36 


± 


0.17uM 




8.46 


± 


5.45uM 


Of* 


5.90 


± 


2.99uM 


65 


32.64uM 


66 


9.96 


± 


5.61uM 


67 


24.25 ± 10.71uM 


68 


0.36 


± 


0 .03uM 


69 


2.70 


± 


0.38uM 


70 


2.47 


± 


0.64uM 


71 


0.86uM 





Assay Example 2 
Method: 

[0124] Male Hartley strain guinea pigs (500-700g) were killed by cervical dislocation and their heart and lungs 
removed intact and placed in aerated (95% 0 2 :5% C0 2 ) Krebs buffer. Dorsal pleural strips (4x1x25mm) were dissected 
from intact parenchymal segments (8x4x25mm) cut parallel to the outer edge of the lower lung lobes. Two adjacent 
pleural strips, obtained from a single lobe and representing a single tissue sample, were tied at either end and inde- 
pendently attached to a metal support rod. One rod was attached to a Grass force-displacement transducer ( Model 
FT03C, product of Grass Medical Instruments Co., Quincy, MA, USA). Changes in isometric tension were displayed on 
a monitor and thermal recorder (product of Modular Instruments, Malvern, PA). All tissues were placed in 10 ml jacketed 
tissue baths maintained at 37°C. The tissue baths were continuously aerated and contained a modified Krebs solution 
of the following composition (millimolar) NaCI, 118.2; KCI, 4.6; CaCI 2 *2H 2 0, 2.5; MgS0 4 *7H 2 0, 1.2; NaHC03, 24.8; 
KH 2 P0 4 , 1 .0; and dextrose, 10.0. Pleural strips from the opposite lobes of the lung were used for paired experiments. 
Preliminary data generated from tension/response curves demonstrated that resting tension of 800mg was optimal. 
The tissues were allowed to equilibrate for 45 min. as the bath fluid was changed periodically. 

► 

Cumulative concentration-response curves : 

[0125] Initially tissues were challenged 3 times with KCI (40 mM) to test tissue viability and to obtain a consistent 
response. After recording the maximal response to KCI, the tissues were washed and allowed to return to baseline 
before the next challenge. Cumulative concentration-response curves were obtained from pleural strips by increasing 
the agonist concentration (sPLA^ in the tissue bath by half-log 10 increments while the previous concentration remained 
in contact with the tissues (Ref.1, supra.) Agonist concentration was increased after reaching the plateau of the con- 
traction elicited by the preceding concentration. One concentration-response curve was obtained from each tissue. To 
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minimize variability between tissues obtained from different animals, contractile responses were expressed as a per- 
centage of the maximal response obtained with the final KGI challenge. When studying the effects of various drugs on 
the contractile effects of sPLA 2 , the compounds and their respective vehicles were added to the tissues 30 min. prior to 
starting the SPLA2 concentration-response curves. 

5 

Statistical analysis : 

[0126] Data from different experiments were pooled and presented as a percentage of the maximal KGI responses 
(mean ± S.E.). To estimate the drug induced rightward shifts in the concentration response curves, the curves were 

10 analyzed simultaneously using statistical nonlinear modeling methods similar to those described by Waud (1976), 
Equation 26, p. 163, (Ref.2). The model includes four parameters: the maximum tissue response which was assumed 
the same for each curve, the EDso for the control curve, the steepness of the curves, and the pA^, the concentration of 
antagonist that requires a two-fold increase in agonist to achieve an equivalent response. The Schild slope was deter- 
mined to be 1, using statistical nonlinear modeling methods similiar to those described by Waud (1976), Equation 27, 

15 p. 164 (Ref. 2). The Schild slope equal to 1 indicates the model is consistent with the assumptions of a competitive 
antagonist; therefore, the pA2 may be interpreted as the apparent K B , the dissociation constant of the inhibitor 
[0127] To estimate the drug-induced suppression of the maximal responses, sPLA 2 responses (10 ug/m!) were deter- 
mined in the absence and presence of drug, and percent supression was calculated for each pair of tissues. Represent- 
ative examples of inhibitory activities are presented in Table 2, below. 

20 

Ref. 1 - van Rossum, J.M.: Cumulative dose-response curves. II. Technique for the making of dose-response 
curves in isolated organs and the evaluation of drug parameters. Arch. Int. Pharmacodyn. Ther. 143: 299-330, 
1963. 

Ref. 2 - Waud, D.: Analysis of dose-response relationships, in Advances in General and Cellular Pharmacology eds 
25 Narahashi, Bianchi 1 :1 45-1 78, 1976. 
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TABLE 2 



10 



15 



20 



25 



30 



35 



40 



45 



Compound of Example 


Tissue Test (sPLAa) 


No. 








Apparent K B (uM) 


%Supp(30uM) J 






(10uM A ) 4 


o 
c. 


3.2110.44 


60.5112.8 


o 


2.0410.25* 


77.914.2 


A 


30.10±4.71 


11.0110.3 


c 
O 


27.13+7.04 


21.2112.5 


ID 


1.5710.23 


83.9+3.2 






55.2+6.6 A 


lo 


1.13+0.25* 


98.0+1.5 






70. 7+6.4 A 


OA 


130.85±238 


-4.216.2 




22.62+5.43 


7.3+9.9 


on 
oU 


3.8610.35 


60.9+9.7 






21.417.5 A 


o I 


5.9610.91 


47.5113.4 




0.8510.26 


91.3i6.0 A 




0.7610.18 


87.419.3 


52 


2.8110.30 


29.117.0 






37.811 5.5 A 


57 


2.5410.22 


66.315.9 


61 


2.3910.80 


72.3+4.5 


68 


1.3910.21 


48.0±7.0 A 






41.213.8 A 


70 


5.9410.83 


45.116.8 



Notes: 

3 % supression of sPLA 2 contraction at compound concentration of 30uM. 

4 % suppression of SPLA2 contraction at compound concentration of 1 0uM. 
(*) indicates transient contraction of tissue during test. 



Claims 

1 . A 1 H-indole-3-acetic acid hydrazide represented by the formula (I), and pharmaceutical ly acceptable salts thereof; 
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X 




*3 



NHNH 2 



R 2 



(D 



R* 



R? 



Ri 



wherein; 



X is oxygen or sulfur; 

R 1 is selected from groups (i), (n) and (iii) where; 

(i) is C4-C20 alkyl, C 4 -C 20 alkenyl, C4-C20 alkynyl, C 4 -C 20 haloalkyl, C 4 -C 12 cycloalkyl, or 

(ii) is aryl or aryt substituted by halo, -CN, -CHO, -OH, -SH, C r C 10 alkylthio, C r C 10 alkoxy, C r C 10 alkyl, 
carboxyl, amino, or hydroxyamino; 

(iii) is 



where y is from 1 to 8, R 74 is. independently, hydrogen or C r C 10 alkyl, and R 75 is aryl or aryl substituted 
by halo, -CN, -CHO, -OH, nitro, phenyl, -SH, C r C 10 alkylthio, C-j-C^ alkoxy, C r C 10 alkyl, amino, 
hydroxyamino or a substituted or unsubstituted 5 to 8 membered heterocyclic ring; 

R 2 is halo, CyC^ alkyl, ethenyl, C r C 2 alkylthio, C r C 2 alkoxy, -CHO, -CN; 
each R 3 is independently hydrogen, C^Qj alkyl, or halo; 

R 4 . R5, R6» and R 7 are 630,1 independently hydrogen, C r C 10 alkyl. C 2 -C 10 alkenyl, C 2 -C 10 alkynyl, C3-C 8 
cycloalkyl, aryl, aralkyl, or any two adjacent hydrocarbyi groups in the set R 4 , R 5 , R 6 , and R 7 combined with 
the ring carbon atoms to which they are attached to form a 5 or 6 membered substituted or unsubstituted car- 
bocyclic ring; or C^-C^q haloalkyl, C^C^ alkoxy, CyC^ 0 haloalkoxy, C 4 -C 8 cycloalkoxy, phenoxy, halo, 
hydroxy, carboxyl, -SH, -CN, -SfC-i-C-to alkyl), arytthio, thioacetal, -0(0)0(^-^0 alkyl), hydrazine, hydrazido, 
-NH 2 , -N0 2 , -NR 82 R83, and -C(0)NR 82 Rs3, where, R^ and R^ are independently hydrogen, C^C^ alkyl, C r 
C 10 hydroxyalkyl, or taken together with N, R^ and R^ form a 5 to 8 membered heterocyclic ring; or a group 
having the formula; 




R75 
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5 




10 

where, 

each R 76 is independently selected from hydrogen, C r C 10 alkyi, hydroxy, or both R 76 taken together are =0; 
p is 1 to 8, 

Z is a bond. -0-, -N(C r C 10 alkyi)-, -NH, or -S-; 
is and 

Q is -CON(R82Rs3), -5-tetrazolyl, -S0 3 H, 
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O 

t 

P 0R 5 * 

OR 3 e 
O 

t 

OR 56 

t 

•P 0 <CH 2 ). N Rz, . 



OR 3 6 R- :6 




where is independently selected from hydrogen, a metal, or CyC^o alky I; and n is 1 to 8. 

A 1H-indole-3-acetic acid hydrazide according to claim 1 represented by the formula (V), and pharmaceutical^ 
acceptable salts thereof; 



60 



EP 0 620 214 B1 



X 




wherein; 

X is oxygen; 
R 51 is 

R84 

C R 87 

Rs4 



where, 

R34 is hydrogen or C r C 10 alkyl, and R 8 7 is aryl or aryl substituted by halo, -CN, -CHO, -OH, nitro, phenyl, -SH, 
C r C 10 alkylthio, C r C 10 alkyt, C^-C^o alkoxy, carboxyl, amino, hydroxyamino or a substituted or unsubstituted 
5 to 8 membered heterocyclic ring; 
R 52 is halo, methylthio, or C r C3 alkyl; 
each is hydrogen or halo; 

R 54 , R55, R56, and R 57 are each independently selected from (a) and (b) where; 

(a) is hydrogen, and; 

(b) is a group having the formula; 




where; 

each R 76 is independently selected from 

hydrogen, C r C 10 alkyl, hydroxy, or both R 76 taken together are =0; 
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10 



15 



20 



25 



30 



p is 1 to 8, 

Z is a bond, -0-, -N(C r C 10 alkyl)-, -NH or -S-; 
and 

Q is -CON(R 82 R83). -5-tetrazolyl, -S0 3 H, 



O 

t 

P OR 86 

OR S 6 
0 

t 

•0 P OR 86 

OR 8 6 



o 

•? 0 (CH 2 ),_iJ R 86 , 



OR 36 R 86 

0 



<CH 2 )n N R 9l 



0Rs6 Rse 

35 O 



II 

C OR 86 



40 where Rs6 is, independently, hydrogen, a metal, or C r C-| 0 alkyl; and n is 1 to 8. 

3. A pharmaceutical formulation comprising as an active ingredient, a compound as claimed in any one of Claims 1 
to 2, associated with one or more pharmaceirtically acceptble carriers therefor. 

45 4. The use of a compound of formula (VI) or a pharmaceutically acceptable salt thereof, for the manufacture of a med- 
icament for inhibiting sPLA 2 mediated release of arachidonic acid: 
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X 




R62 



NHNH 2 



(VI) 



R67 



^61 



wherein; 



X is oxygen or sulfur; 

R 61 is selected from groups (i), (ii) and (iii) where; 

(i) is C 4 -C 2 o alkyl, C4-C20 alkenyl, C4-C20 alkynyl, C^C^ haloalkyl, C 4 -C 12 cycloalkyl, or 

(ii) is aryl or aryl substituted by halo, -CN, -CHO, -OH, -SH, C r C 10 alkyithio, C r C 10 alkoxy, C r C 10 alkyl. 
carboxyl, amino, or hydroxyamino; 

(iii) is 



where y is from 1 to 8, R 74 is, independently, hydrogen or C V C^ 0 alkyl, and R 75 is aryl or aryl substituted 
by halo, -CN, -CHO, -OH, nrtro, phenyl, -SH, C r C 10 alkyithio, C r C 10 alkoxyl, C r C 10 alkyl, amino, 
hydroxyamino or a substituted or unsubstituted 5 to 8 membered heterocyclic ring; 

R 62 is hydrogen, halo, C r C3 alkyl, ethenyl, C r C 2 alkyithio, C r C2 alkoxy, -CHO, -CN; 
each R^ is independently hydrogen, C r C 3 alkyl, or halo; 

R 64 , R 65 , R 66 , and R 67 are each independently hydrogen, CyC^ Q alkyl, C-i-C-jq alkenyl, CyC^ 0 alkynyl, C 3 -C 8 
cycloalkyl, aryl, aralkyl, or any two adjacent hydrocarbyl groups in the set R 64 , R 6 5, R66. and R 67 combined with 
the ring carbon atoms to which they are attached to form a 5 or 6 membered substituted or unsubstituted car- 
bocyclic ring; or C 1 -C 10 haloalkyl, C^-jo alkoxy, C r C 10 haloalkoxy, C 4 -C 8 cycloalkoxy, phenoxy, halo, 
hydroxy, carboxyl, -SH, -CN, -S(C r C 10 alkyl), arylthio, thioacetal, -C(O)O(C r C 10 alkyl), hydrazino, hydrazido, 
-NH 2 . -N0 2 . -NR 82 R83, and -CfOJNR^R^, where, R^ and R^ are independently hydrogen, C r C 10 alkyl, Cj- 
C 10 hydroxyalkyl, or taken together with N, R 82 and R^ form a 5 to 8 membered heterocyclic ring; or a group 
having the formula; 
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where, 

each R 76 is independently selected from 

hydrogen, C-i-C-jq alkyl, hydroxy, or both R 76 taken together are 

p is 1 to 5, 

2 is a bond, -0-, -N(C r C 10 alkyl)-, -NH, or -S-; 
and 

Q is -CON(R 82 R83). -5-tetrazolyl, -SQ 3 H, 
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■P OR 86 



OR 8 6 



t 



•O P OR86 



OR 86 



0 

t 

■P O 



Re 6 



(CH 2 )« N R 8 6 , 



OR 8 6 
O 



t 



•O P 



R 8 6 



R 8 6 



(CH 2 )fi N R 86 



OR 8 6 



R 8 6 



II 



•C OR 8 6 



R8 60 




where Rss 'S, independently, hydrogen, a metal, or C r C 10 alkyl; and n is 1 to 8. 



Patentanspruche 



1 . 1 H-lndol-3-essigsaurehydrazid der Formel (I) und pharmazeutisch akzeptable Salze hiervon; 
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X 




worin X fur Sauerstoff Oder Schwefel steht, R t aus den Gruppen (i), (ii) und (iii) ausgewShlt ist, wobei die Gruppen 
die folgenden Bedeutungen besitzen: 

(i) C 4 -C 20 -Aikyl f C^Cao-Alkenyl, C 4 -C 2 o-Alkinyl i C 4 -C 20 -Halogenalkyl, C 4 -C 12 -Cycloalkyl oder 

(ii) Aryl oder Aryl, substituiert durch Halogen, -CN, -CHO, -OH, -SH, CrC^-Alkylthio, C r C 10 -AlkDxy p C r C 10 - 
Alkyl, Carboxyl, Amino oder Hydroxyamino; 

(iii) 




worin y einen Wert von 1 bis 8 besitzt, R 74 unabhangig voneinander fur Wasserstoff oder Cj-CjQ-Alkyl steht 
und R 75 Aryl oder Aryl, substituiert durch Halogen, -CN, -CHO, -OH Nitro, Phenyl, -SH, C r C 10 -Alkylthio, C r 
C 10 -Alkoxy, C-j-Cio-A'kylp Amino oder Hydroxyamino oder einen substituierten oder nichtsubstituierten 5- bis 
8-gliedrigen heterocyclischen Ring bedeutet; 

R 2 fur Halogen, C r C 3 -A!kyl, Ethenyt, C r C2-Alkylthio, CrCVAIkoxy, -CHO, -CN steht; 
jeder Rest R 3 unabhangig voneinander fur Wasserstoff, C^Cs-Alkyl oder Halogen steht; 
R4, R5. R6 und R 7 unabhangig voneinander Wasserstoff. C r C 10 -Alkyl, C 2 -C 10 -Alkenyl, C 2 -C 10 -Alkinyl, 
C3-C 8 -Cycloalkyl, Aryl, Aralkyl bedeuten oder zwei beliebige benachbarte Kbhlenwasserstoffgruppen in 
der Gruppe R 4 , R5, Re und R 7 zusammen mit den Ringkohlenstoffatomen, an denen sie hangen, einen 5- 
oder 6-gliedrigen substituierten oder nichtsubstituierten carbocyclischen Ring bilden; oder C-j-C^-Halo- 
genalkyl, CrC^-Alkoxy, Ct-C^-Halogenalkoxy, C 4 -C 8 -Cycloalkoxy, Phenoxy, Halogen, Hydroxy, Car- 
boxyl, -SH, -CN, -S(C r C 10 -Alkyl). Arylthio, Thioacetal, -0(0)0^ -C 10 -Alkyl), Hydrazine Hydrazido, - 
NH 2 , -N0 2 , -NR 82 R83 und C(0)NR 82 R33, wobei R 82 und R 83 unabhangig voneinander fur Wasserstoff, 
CrCiQ-Alkyl, C-i-CiQ-Hydroxyalkyl bedeuten oder zusammen mit N einen 5- bis 8-gliedrigen heterocycli- 
schen Ring bilden; oder eine Gruppe der Formel: 
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10 

worin jeder Rest R 76 unabhangig voneinander aus Wasserstoff, C^C^-Alkyl, Hydroxy ausgewahlt ist Oder 
beide Reste R 76 zusammen =0 bedeuten ; 

p 1 bis 8 ist, 

75 Z eine Bindung, -0-, -N(C r C 10 -Alkyl)-, -NH oder -S- bedeutet und 

Qfur -CON(R 82 R83), 5-Tetrazolyl, -S0 3 H, 

0 

t 



OR 3 « 
O 

t 

•o P — o?. &i 
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0 




steht, worin R 86 unabhangig voneinander aus Wasserstoff eine Metall Oder C^C^-Alkyl ausgewahlt ist 
und n 1 bis 8 bedeutet 

1H-lndol-3-essigsaurehydrazid nach Anspruch 1 der Formel (V) und pharmazeutisch akzeptable Salze hiervon: 

X 




worin X fur Sauerstoff steht, R 51 



R$4 



bedeutet, 

worin Wasserstoff Oder Ci-C^-Alkyl darstellt und R 87 fur Aryi oder Aryi, substituiert durch Halogen, -CN, - 
CHO, -OH Nitro, Phenyl, -SH, C r C 10 -Alkylthio, C r C 10 -Alkyl, C r C 10 -Alkoxy, Carboxyl, Amino, Hydroxyamino, oder 
einen substituierten oder nichtsubstituierten 5-bis 8-gliedrigen heterocyclischen Ring steht, R 52 Halogen, 
Methylthio oder C^Ca-Alky! bedeutet, jeder Rest R53 Wasserstoff oder Halogen darstellt, 
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R 54» R 55. R 56 und R 57 unabhangig aus (a) und (b) ausgewahlt sind, worin 

(a) Wasserstoff ist und 

(b) fur eine Gruppe der folgenden Formel steht 




worin jeder Rest R 76 unabhangig voneinander aus Wasserstoff, (VCio-Alkyl, Hydroxy ausgewahlt ist oder 
beide Reste R 76 zusammen =0 bedeuten; p 1 bis 8 bedeutet, Z eine Bindung, -O-, -NfCVC^-Alky!)-, -NH 
Oder -S- darstellt und Q -CON(R 82 R83), -5-Tetrazolyl, -S0 3 H 



t 



OR 3 6 
O 

t 

■P OR 3i 



OR 3i 



0 

j_ 0 _ (ca . 

<»« R 3i 



0 



(CH : )- N R 5i 

OR;, Rzz 
0 

II 

OR 36 . 



bedeutet, worin R^ unabhangig voneinander Wasserstoff, ein Metall Oder C^C^-Alkyl darstellt und n 1 
bis 8 bedeutet. 
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Pharmazeutische Zubereitung, die als aktiven Bestandteil eine Verbindung nach einem der Anspruche 1 und 2 in 
Verbindung mit einem oder mehreren pharmazeutisch akzeptablen Tragern hierfur umfaBt. 

Verwendung einer Verbindung der Forme! (VI) oder eines pharmazeutisch akzeptablen Salzes hiervon zur Herstel- 
lung eines Medikaments zur Hemmung einer durch sPLA 2 vermittelten Freisetzung von ArachidonsSure: 



worin X fur Sauerstoff Oder Schwefel stent, R 6 i aus den Gruppen (i), (ii) und (iii) ausgewahlt ist, wobei die Gruppen 
die folgenden Bedeutungen besitzen: 

(i) C 4 -C 2 o-Alkyl, C 4 -C 2 o-Alkenyl, C^C^-Alkinyl, C 4 -C 20 -Halogenalkyl, C 4 -C 12 -Cycloalkyl oder 

(ii) Aryl oder Aryl, subslituiert durch Halogen, -CN, -CHO, -OH, -SH CrC^-Alkylthio, C r C 10 -AlkDxy, C r C 10 - 
Alkyl, Carboxyl, Amino Oder Hydroxyamino; 

(iii) 




worin y einen Wert von 1 bis 8 besitzt, R 74 unabhangig voneinander fur Wasserstoff oder C^C^-Alky! steht 
und R 75 Aryl oder Aryl, substituiert durch Halogen, -CN, -CHO, -OH Nitro, Phenyl, -SH, C r C 10 -Alkylthio, C r 
C 10 -Alkoxy, C^C^-Alkyl, Amino Oder Hydroxyamino Oder einen substituierten oder nichtsubstituierten 5- bis 
8-gliedrigen heterocyclischen Ring bedeutet; 

Re 2 fur Wasserstoff, Halogen, C r C 3 -Alkyl, Ethenyl, C r C 2 -Alkylthio, C r C 2 -Alkoxy, -CHO, -CN steht; 
jeder Rest R53 unabhangig voneinander Wasserstoff; C r C3- Alkyl oder Halogen bedeutet; 
R6* R 65» R 66 unc * ^67 unabhangig voneinander Wasserstoff; C 1 -C 10 -Alkyl, C^C^-Alkenyl, C^C^-Alki- 
nyl, C 3 -C 8 -Cycloalkyl, Aryl oder Aralkyl bedeuten oder zwei beliebige benachbarte Kohlenwasserstoff- 
gruppen in der Gruppe R 64 , R 6 5. R66 unc * ^67 zusammen mit den Ringkohlenstoffatomen, an denen sie 
hangen, einen 5- oder 6-gliedrigen substituierten oder nicht substituierten carbocycfischen Ring bilden; 
oder C-i-Cto-Halogenalkyl, C^C-io-Alkoxy, C r C 10 -Halogenalkoxy, C 4 -C 8 -Cycloalkoxy, Phenoxy, Halogen, 
Hydroxy, Carboxyl, -SH-CN, -S(C r C 10 -Alkyi), Arylthio, Thioacetal, -C(O)O(C r C 10 - Alkyl). Hydrazino, 
Hydrazido, -NH 2 , -N0 2 , -NR82R 83 und C(0)NR 82 Rq3, wobei R 82 und R^ unabhangig voneinander fur 
Wasserstoff; 0-,-C^-Alkyl, C^C-iQ-Hydraxyalkyl bedeuten oder zusammen mit N einen 5- bis 8-gliedrigen 
heterocyclischen Ring bilden; oder eine Gruppe der Formel: 



X 




NKNH : 



(VI) 



70 



EP0 620 214 B1 




worin jeder Rest R 76 unabhangig voneinander aus Wasserstoff ; C 1 -C 10 -Alkyl Oder Hydroxy ausgewShlt ist 
Oder beide Reste R 76 zusammen =0 bedeuten; 

p 1 bis 5 ist, 

2 eine Bindung, -0-, -[SKC-rC^-Alky!)-, -NH oder -S- bedeutet und 
Qfur -CON(R 82 R83). 5-Tetrazolyi, -S0 3 H, 




) 
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steht, worin R 8 6 unabhangig voneinander Wasserstoff; ein Metall Oder C-j-Cto-Alkyl darstellt und n 1 bis 8 
bedeutet. 

Revendications 

1 . Hydrazide d'acide 1 H-indole-3-ac6tique, repr6sente par la formule (I), et les sels pharmaceutiquement acceptables 
de celui-ci; 




NHNH 2 



(I) 



dans laquetle ; 
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X repr6sente un atome d'oxygfcne ou un atome de soufre ; 
R 1 est choisi parmi les groupes (i)» (») et (iii) ou ; 

(i) repr6sente un groupe alkyle en C4-C20. un groupe alcynyle en C 4 -C 2 o un groupe alcynyle en C 4 -C 2 q, 
un groupe halogSnoalkyte en C4-C20 un groupe cycloalkyle en C 4 -C 12 , ou 

(ii) repr6sente un groupe aryle ou un groupe aryle substitu6 par un atome d'halogSne, un groupe -CN, un 
groupe -CHO, un groupe -OH, un groupe -SH, un groupe alkylthio en Ct-Cio. un groupe alcoxy en C-i-C^, 
un groupe alkyle en C^C-io, un groupe carboxyle, un groupe amino, ou un groupe hydroxyamino ; 

(iii) repr6sente 




ou y vaut de 1 k 8, R 74 repr6sente, indGpendamment, un atome d'hydrog^ne ou un groupe alkyle en C r 
C 10 , et R75 repr6sente un groupe aryle ou un groupe aryle substitue par un atome d'halog6ne, un groupe 
-CN, un groupe -CHO, un groupe -OH, un groupe nitro, un groupe ph6nyle, un groupe -SH, un groupe alk- 
ylthio en C-j-C-to, un groupe alcoxy en C^C^, un groupe alkyle en C^C^, un groupe amino, un groupe 
hydroxyamino ou un noyau h6t6rocyclique & 5 a 8 membres substitu6 ou non-substitu6 ; 

R 2 repr6sente un atome d'halog&ie, un groupe alkyle en C r C3, un groupe 6th6nyle, un groupe alkylthio en 
C r C2, un groupe alcoxy en C^C^, un groupe -CHO, un groupe -CN ; 

chaque R 3 repr6sente ind6pendamment un atome d'hydrog&ne, un groupe alkyle en CyC^, ou un atome 
d'halog&ne ; 

R4. R5. R6 e * R 7 repr6sentent chacun indSpendamment un atome d'hydrog^ne, un groupe alkyle en C-j-C^, 
un groupe alc6nyle en C 2 -C 10 , un groupe alcynyle en C 2 -C 10 , un groupe cycloaikyle en C 3 -C 8 , un groupe 
aryle, un groupe arylalkyle ou deux groupes hydrocarbyles adjacents quelconques dans le jeu R 4 , R5, Rg et 
R 7 se sont combines aux atomes de carbone du noyau auxquels ils sont attaches pour former un noyau car- 
bocyclique k 5 ou k 6 membres. substitu6 ou non-substitu6 ; ou un groupe halog6noalkyle en CyC^, un 
groupe alcoxy en C-j-C-io. un groupe halog6noalcoxy en C-j-Cio- un groupe cycloalcoxy en C 4 -C 8 , un groupe 
ph6noxy, un atome d'halogfcne, un groupe hydroxyle, un groupe carboxyle, un groupe -SH, un groupe -CN, un 
groupe -S(alkyle en C r C 10 ), un groupe arylthio, un groupe thioac6tal, un groupe -C(0)0(alkyle en C 1 -C 10 ), un 
groupe hydrazino, un groupe hydrazido, un groupe -NH 2 , un groupe -N0 2 , un groupe -NR 82 R 83l et un groupe 
-CfOJNR^R^, ou R 82 et R^ represented ind6pendamment un atome d'hydrogSne, un groupe alkyle en C r 
C^ Qt un groupe hydroxyalkyle en C-i -C 10 , ou pris ensemble avec N, R 82 et R^ torment un noyau h6t6rocyclique 
& 5 & 8 membres ; ou un groupe r£pondant k la formule ; 




ou, 

chaque R 76 est choisi ind£pendamment parmi un atome d'hydrog&ne, un groupe alkyle en C 1 -C 10 , un groupe 
hydroxyle, ou les deux groupes R 75 pris ensemble represented =0 ; 
p vaut 1 & 8, 
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Z represente une liaison, un groupe -0-, un groupe -N(alkyle en C^C^)-, un groupe -NH-, ou un groupe -S- ; 
et 

Q represente un groupe -CON(R 82 R83), un groupe -5-tetrazolyle, un groupe -S0 3 H, 
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ou Rss est choisi independamment parmi un atome d'hydrogene, un metal ou un groupe alkyle en Ci-C 10 ; et 
n vaut 1^8. 

Hydrazide d'adde 1 H-indole-3-acetique selon la revendication 1 , represente par la formule (V), et les sels pharma- 
ceutiquement acceptables de celui-ci ; 
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15 




(V) 



20 



25 



dans laquelle ; 

X repr6serrte un atome d'oxygSne ; 
R 51 repr^sente 



R&4 



30 



R 87 



50 



R 84 



35 



40 



45 



OU, 

R84 repr6sente un atome d'hydrogSne ou un groupe alkyle en C r C 10 , et R 87 repr6sente un groupe aryte ou 
un groupe aryle substitu6 par un atome d'halogfcne, un groupe -CN, un groupe -CHO, un groupe -OH, un 
groupe nitro, un groupe ph6nyle. un groupe -SH, un groupe alkylthio en C r C 10 , un groupe alkyle en (VC 10l 
un groupe alcoxy en C^C-iq, un groupe carboxyle, un groupe amino, un groupe hydroxyamino ou un noyau 
h6terocyclique a 5 a 8 membres substitu£ ou non-substitu6 ; 

R 52 repr6sente un atome d'halog&ne, un groupe m§thyithio ou un groupe alkyle en (VC3 ; 

chaque R 53 represente un atome d'hydrogfcne ou un atome d'halog&ne ; 

R 54» R 55» R 56 et R 57 sort choisis chacun ind6pendamment parmi (a) et (b) ou ; 

(a) represente un atome d'hydrogfcne, et ; 

(b) represente un groupe r£pondant a la formule ; 
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15 OU, 

chaque R 76 est choisi ind6pendamment parmi un atome d'hydrogene, un groupe aJkyle en C r C 10 , un groupe 
hydroxyle, ou les deux groupes R 76 pris ensemble represented =0 ; 
p vaut 1 a 8, 

Z repr6sente une liaison, un groupe -O-. un groupe -N(alkyle en C r C 10 )-, un groupe -NH-, ou un groupe -S-; 
20 et 

Q repr6sente un groupe -CONCR^Rsa). un groupe -5-t6trazolyle, un groupe -S0 3 H, 
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ou R 86 represente, independamment, un atome d'hydrogene, un metal ou un groupe alkyle en OyC^ 0 ; et n 
vaut 1 k 8. 

Formulation pharmaceutlque comprenant comme ingredient actif un compose selon Tune quelconque des reven- 
dications 1 & 2, associe k un ou plusieurs supports pharmaceutiquement acceptables pour ceiui-ci. 

Utilisation d'un compose repondant k la formule (VI) ou d'un sel pharmaceutiquement acceptable de celui-ci, pour 
la preparation d'un medicament pour inhiber la liberation d'acide arachidonique en relation avec la SPLA2 : 



X 




dans laquelle ; 

X represente un atome d'oxygene ou un atome de soufre ; 
R 61 est choisi parmi les groupes (i), (ii) et (i") ou ; 

(i) represente un groupe alkyle en C4-C20. un groupe alcenyle en C4-C20. un groupe alcynyle en C4-C20. 
un groupe halogenoalkyle en C 4 -C 2 o. un groupe cycloalkyle en C 4 -C 12 , ou 

(ii) represente un groupe aryle ou un groupe aryle substitue par un atome d'halog6ne, un groupe -CN, un 
groupe -CHO, un groupe -OH, un groupe -SH, un groupe alkylthio en C r C 10 , un groupe alcoxy en C r C 10 , 
un groupe alkyle en C-j-C^, un groupe carboxyle, un groupe amino, ou un groupe hydroxyamino ; 

(iii) represente 




011 y vaut de 1 k 8, R 74 represente, independamment, un atome d'hydrogene ou un groupe alkyle en Q, v 
C 10 , et R75 represente un groupe aryle ou un groupe aryle substitue par un atome d'halogene, un groupe 
-CN, un groupe -CHO, un groupe -OH, un groupe nitro, un groupe phenyle, un groupe -SH, un groupe alk- 
ylthio en C-j-C-io, un groupe alcoxy en C-j-Cio. un groupe alkyle en C r C 10 , un groupe amino, un groupe 
hydroxyamino ou un noyau heterocyclique & 5 & 8 membres substitue ou non-substitu6 ; 

R 62 represente un atome d'hydrogene, un atome d'halogene, un groupe alkyle en C r C3, un groupe ethenyle, 
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un groupe alkylthio en CyC 2 , un groupe alcoxy en CyC 2 , un groupe -CHO, un groupe -CN ; 

chaque R 63 repr£sente ind6pendamment un atome d'hydrog£ne, un groupe alkyle en C r C 3 , ou un atome 

d'halog6ne ; 

^64. R 65» R 66 et R 67 represented chacun ind6pendammerrt un atome d'hydrog£ne, un groupe alkyle en C r 
C 10 , un groupe alc6nyle en C r C-| 0 , un groupe alcynyle eaCrCip, un groupe cycloalkyle en C 3 -C 8 , un groupe 
aryle, un groupe arylalkyle ou deux groupes hydrocarbyles adjacents quelconques dans le jeu R^. R 65 , R 66 
et R 67 se sont combines aux atomes de carbone du noyau auxquels ils sont attaches pour former un noyau 
carbocyclique k 5 ou k 6 membres, substitu£ ou non-substitu6 ; ou un groupe halog6noalkyle en Ci-C 10 , un 
groupe alcoxy en C-j-C^. un groupe halogGnoalcoxy en CyC^, un groupe cycloalcoxy en C 4 -C 8 , un groupe 
ph£noxy, un atome d'halog&ie, un groupe hydroxyle, un groupe carboxyle, un groupe -SH, un groupe -CN, un 
groupe -S(alkyle en Ci-C 10 ), un groupe aryrthio, un groupe thioac6tal, un groupe -C(0)0(alky1e en C V C^ 0 ), un 
groupe hydrazine, un groupe hydrazido, un groupe -NH 2 . un groupe -N0 2 . un groupe -NR^R^, et un groupe 
-C(0)NR82R83. ou R 8 2 R^ represented independamment un atome d'hydrogene, un groupe alkyle en Cy 
C 10 . un groupe hydroxyalkyle en C V C A0 , ou pris ensemble avec N, R 8 2 et R 83 torment un noyau h§t§rocyclique 
& 5 & 8 membres ; ou un groupe r§pondant k la formule ; 




ou, 

chaque R76 est choisi independamment parmi un atome d'hydrogene, un groupe alkyle en CyC^o* un groupe 
hydroxyle, ou les deux groupes R 76 pris ensemble represented =0 ; 
p vaut 1 k 5, 

2 repr6sente une liaison, un groupe -0-, un groupe -N(alkyle en C-j-C^)-, un groupe -NH-, ou un groupe -S- ; 
et 

Q repr6sente un groupe -CONCR^Rsa), un groupe -5-tetrazolyfe, un groupe -SO3H, 
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ou R 86 reprSsente, ind6pendamment, un atome d'hydrogSne, un m§tal ou un groupe alkyte en C r C 10 ; et n 
vaut 1 & 8. 
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